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PREFACE. 

The original geologfical survey of the area was made on the 
old series one-inch maps, and published on Sheets 7 and 13 
(without drift) in 1861 and 1859, by E. Hull, H. Bauerman and 
W. Whitaker, and on Sheet 7 (with drift) in 1871, by H. B. 
Woodward, J. H. Blake and F. J. Bennett. 

The area was re-surveyed on the six-inch scale by the late 
J. H. Blake and Mr. A. J. Jukes- Browne, and publish^ on the 
new series one-inch map, Sheet 254, in 1905. 

The geology of the area has been described in the separate 
memoirs on Sheets 7 and 13, in the larger memoirs on the 
Geology of the London Basin and Geology of London by Mr. 
Whitaker, and in the Memoir on the Cretaceous Rocks ot 
Britain, by Mr. Jukes-Browne. The north-western portion of 
the area has been more recently Jescribed in the explanatory 
memoir accompanying the Special Oxford Sheet, and some 
modifications in tne grouping of the strata (as* noted on p. 7), 
have been made on that inap. 

The area includes a considerable portion of the Chiltem Hills, 
and part of the Thames Valley. 

The superficial deposits and their relation to the scenery 
have perhaps attracted most attention from geol^ists, from the 
days of Buckland and Conybeare, to those of rrestwich, who 
has been followed by Messrs. R. S. Herries, H. W. Monckton 
A. E. Salter, O. A. Shrubsole, Osborne White, and others. 

The Cretaceous chapters of the present memoir were written 
by Mr. Jukes-Browne, prior to his retirement from the Geological 
Survey; and his observations on the zonal divisions in the 
Chalk have been supplemented by those of Mr. Osborne White 
and Mr. Llewelyn Treacher. 

Short notes on the Jurassic and Lower Cretaceous formations 
are contributed by Mr. H. B. Woodward, and Mr. G. W. 
LamplugL 

For the chapters on the Eocene and superficial deposits we 
are indebted to Mr. Osborne White, who has incorporated notes 
made by the late J. H. Blake. 

Mr. H. H. Thomas has contributed some notes on rock-- 
anecimens, and we are indebted to Mr. A. S. Kennard for 
iaentifying specimens of moUusca from the Alluvial deposits. 

J. J. H. teal;., 
Director. 
Geological Survey Office, 
28, Jennyn Street. 
Loridon. 

5 August, 1908. 

10322. ,VK).— Wt. 29091. 9/08.-rWy. & S 
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NOTE. 

The following is a list of the six-inch Geological Maps inchulod in 
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Courtenay. Blake, 1897, T. I. Pocock, 

1905, and H. B. Woodwanl, 19<J7 

45 S.E. (Berks. 10 S.E.) Clifton By A. J. Jukes- Browne, 1887, 

Hampden and J. H. Blake, 1897 
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J. H. Blake, 1899, and 
H. B. Woodward, \W1 
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CHAPTER I. 
INTRODUCTION. 

By a, J. Jukes-Browne. 

The area included within Sheet 254 of the Geological Survey 
map is about 216 square miles. It comprises parts of Berkshire 
and Oxfordshire, with a small portion of Buckmghamshire. The 
chief towns are Henley, Wallingford, and Watlington, but in 
former days the Roman station of Dorocina (now Dorchester), 
and the JBritish settlement on Sinodun Hill were places of 
importance. 

Physical Features. 

The area under description exhibits two very different types 
of scenery, all the western part of it consisting of low-lying land 
through which rivers and streams meander in sinuous courses, 
while the eastern part presents a network of hills and ridges 
separated by deep and generally dry valleys. These two areas 
are divided from one another by the slope which culminates in 
the long range of the Chiltem Hills, this range crossing the 
district from S.S. W. to N.N.E., and gradually increasing in height 
as it is followed from south to north. Thus east of Ipsden the 
highest point is 651 ft. ; at Nuffield the ground rises to 675 ft., 
on Brightwell Hill to 753 ft., and on Christmas Common east of 
Watlington to 790 feet. The Downs above Shirburn and 
Lewknor rise to heights of 825 and 837 ft., and Crowell Hill, near 
the northern border of the area, is 806 ft. 

The principal river is the Thames, a portion of which traverses 
the western part of the area, and after taking a southward bend 
appears again in the south-east comer of the map. The Thame, 
cominff from the north, joins the Thames or Isis at Dorchester, 
and other small streams flowing outward from the foot ot the 
Chiltem Hills pour their waters either into the Thame or the 
Thames above Streatley. The drainage from the eastern slopes 
of the Chiltem Hills is gathered into valleys, the chief of which 
open into the northerly oend of the Thames near Henley. 

FormatioTis. 

The formations which enter into the structure of the district 
belong to four distinct geological systems ; these in descending 
order of superposition are — 

4. The Pleistocene ; 
3. The Eocene; 
2. The Cretaceous ; 
1. The Jurassic. 

Below is a tabular view of the subdivisions which have been 
made in these rock-groups, and are indicated by colours on the 
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published geological map; the maximum thickness which each 
attains in the district is also^given. , 

* 

Table of Geological Foi^rtiatio'us. 



Groups. 



Sub-divisions. 



Thickness in 
Feet. 



Recent and Pleistocene 
Lower Eocene 

Upper Cretaceous - 

Lower Cretaceous - 
Upper Jurassic 




Alluvium - - - - 
Valley Gravel - 
Plateau Gravel - 
Pebble Gravel - 
Clay-with-flints - 
London Clay 
Reading Beds 
Upper Chalk 
Middle Chalk - 
Lower Chalk 

Selbornian { gPP«' ^J^^^^ 

Lower Greensand 
Portland Beds - 
Kimeridge Clay - 
Corallian^ - - . 

Oxford Clay^ 



30 
20 
15 

50 

60 to 70 

260 to 300 

200 
200 to 220 

100 
200 to 220 

80 

351 

110 
60 to 80 

450 



1 Not exposed at the surface. 

It should be mentioned that not one of these rock-groups is 
here complete, each being separated from that above bv a break 
and unconformity. Thus between the Jurassic and Cfretaceous 
series there is a ffap represented in the south of England by the 
Purbeck Beds, tne Wealden, and the older part of the Lower 
Greensand. Between Lower and Upper Cretaceous there is a 
smaller break. Between the Cretaceous and the Eocene is 
another gap, for the greater part of the Upper Chalk is wanting, 
as well the Thanet Sands at the base ot the Eocene. Lastly, 
above the London Clay, all the rest of the Eocene and the 
Oligocene series is wanting. 

The physical features of the country are in en^eat part due 
to the aiflference in the lithological composition of the rocks 
and to the manner in which the strata are arranged. These 
crop out to the surface in regular order ; the general dip of the 
beds being to the E.S.E., so that the strike or direction of out- 
crop crosses the area from S.S.W. to N.N.E. In consequence of 
this dip the lowest and oldest beds are found in the N. W. comer 
of the map, and anyone walking from that point in a south- 
easterl;^ direction will come to and pass over beds that aro 
successively higher in the geological scale. 

The existence of the Chiltem Hills is another direct conse- 
quence of the dip of the strata, this range beingpart of the great 
escarpment of tne chalk which runs across England, and its 
development is due to the greater resistance which the Chalk 
presents to detritive agents. The soft sands and clays of the 
country to the west of it have been woni away by the action 
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of rain and streams more rapidly than the substance of the Chalk 
which absorbs a large portion of the rain falling on its surface, 
and allows it to pass away underground. Some of this water is 
thrown out in springs on the outer slope of the escarpment, but 
much of it flows eastward under the London basin. 

The relation of towns and villages to the natural sources of 
water supply is well shown in the tract of country with which 
we are dealing. Almost all the village settlements in the 
western half of the area are situated either along the courses of 
the Thames and its tributary streams, or else near points where 
strong springs issue from the Chalk. Thus there is a succession 
of villages alon^ the outcrop of the Lower Chalk, the sites of 
North Stoke, Mongewell, Crowmarsh, Ewelme, Britwell Salome, 
Cuxham, Watlington, Shirburn, Lewknor, Aston Rowant, and 
Crowell being all determined by the issue of springs which 
afforded a good supply of water. 

Within the line of the Chiltem Hills villages are sometimes 

fJaced in the valleys and sometimes on the ndges, according as 
ocal conditions afforded some supply of water and local effort 
sunk wells in pursuit of it. 

Faults. 

Few faults exist in the area under description, and none ot 
them causes any great displacement. South of Moulsford, the 
outcrop of the Lower Chalk is terminated by a fault which strikes 
from west to east, and carries the Middle (Jhalk eastward to the 
alluvium of the Thames. Its throw is probably from 70 to 80 ft. 

Another and longer fault runs in a curving line from Berwick 
Prior throiigh Cuxham and Pyrton to the neighbourhood of 
Lewknor. This brings the malmstone of the Upper Greensand 
against the Lower Chalk, but the displacement cannot be more 
than 40 or 50 ft. 
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CHAPTER II. 

JURASSIC. 

By H. B. Woodward. 

Oxford Clay. 

This is the oldest formation proved to occur in the area. It 
consists mainly of clay and shale with occasional cement-stones 
or septaria ; but the lower portion, within 50 ft. of the base 
incluaes beds of sand and sandstone with, at the base, about 
10 ft. of clay. These strata are groupjed as the Kellaways Beds. 
The full thickness of the formation is about 450 ft. ; 'but it is 
nowhere exposed at the surface. 

CORALLIAN. 

This is a variable group of limestones with clayey and sandy 
layers in the upper part, and of sand and sandstones in the 
lower. The total thickness may be as much as 80 ft., judging 
by a boring at Shillingford (see below). It is not exposed in the 
area. 

KiMERiDGE Clay. 

This fonnation is rather more than 100 ft. thick, and consists 
of dark shaly clay with earthy limestone nodules and septaria. 
The upper beds merge gradually into the Lower Portland 
Beds. Phosphatic nodules occur at the base, as noted in the 
following record of a boring. 

At Shillingford, to the north of Wallingford in Berkshire, 
a boring was made in 1885 by Messrs. Isler and Company. The 
section nas been described by Mr. Jukes-Browne, who records the 
strata as followsi : — 

Boring at Shillingford. 



Soil, &c. 

Sand and gravel 
Gault 

Lower Greensand 

Kimeridge [ Stiff grey clay and stones (? septaria) 

Clay. j Black cky, with shells and stones, 

111 ft. 6 in. ( and phosphatic nodules at 296 ft. - 

("Rock 

Stony clay and shells (yellow gritty 

I loam) 

j Rock, with some layers of clav- 
I Stony clay, with layers of rock - 
LRock, with shell fragments (Ostrea)- 

r Sand and stone 

j Alternations of hard grey rock and 

J clay 

j Dark gritty clay and shells 
Hard grey limestone 
, Sand and stone with water 
Blue clay, soft and slightly motUed - 



Upper 

Corallian. 

44 ft. 6 in. 



Lower 

Corallian. 

35 ft. 3 in. 



Oxford Clay 



Thickness. 


Depth. 


Ft. 


In. 


Ft. In. 


4 





— 


15 





19 


144 





163 


25 





188 


20 





208 


91 


6 


299 6 


12 


9 


312 3 


5 


8 


317 11 


9 


11 


327 10 


8 


10 


336 8 


7 


7 


344 3 


7 


4 


351 7 


10 


4 


361 11 


10 


1 


372 


2 


6 


374 6 


5 





379 6 


4 


C 


384 



1 Midland Natnralitt, vol, xiv, p, 201. 
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The water obtained at the base of the Corallian rose to within 
60 ft. of the surface, and although palatable it did not peld a 
sufficient supply. Curiously enough that obtained from the 
Lower Greensand above was saline, containing 98 grains per 
gallon, 54 of which were chloride of sodium. 

At Culham, to the south-east of Abingdon, there is evidence of 
the presence of the passage-beds from Kimeridge Clay to Portland 
Beds, for John Phillips in 1860 noted the occurrence there of 
fossils like those of Hartwell, near Aylesbury. 

Portland Beds. 

The Portland Beds of the district consist of the following 

strata : — 

/ Sand with hard ferruginous bands. 

Upper J Whitish limestones. 

Portland Beds n Clays and greenish sands. 

^ Glauconitic limestone with lydites. 

Lower f ^^^® *°^ brown clay with lydites. 
Portland Bods \ Yellow and greenish-grey sands with concretionary 
o^ib ^ masses of sandstone. 

The upper beds yield the following fossils : — 



Perisphinctes boloniensis {de 

Lor,) 
Cerithium portlandicum J, de 

C, Sow. 
Natica ele^ns J, de C, Sow. 
Cardium dissimile J, de C. Sow. 



Lucina portlandica /. de C. 

Sow, 
Ostrea expansa J. Sow. 
Pecten lamellosus J. Sow. 
Trigonia gibbosa J. Sow. 



Among fossils from the lower beds the following have been 
recorded : — 



Perisphinctes giganteus {J. Sow.) 
Perisphinctes pectinatus (Fhill.) 
Lucina portlandica J. de C Sow. 
Ostrea expansa J. Sow. 
Pecten nitescens FhtlL 



Pema mytiloides Lam. 

Pholadomya rustica Ag. 

Pleuromya tellina Ag. 

Pinna. 

Trigonia pellati de Lor. 



The sands and limestones of the Portland Beds occur over a 
small area to the north-east of Stadhampton, and north-west of 
Warpsgrove ; but no noteworthy sections have been observed.^ 

In his notes on the section at Culham brickyard to the south-west of 
Nuneham Courtenay, and beyond the limits of our map, Phillips described 
a bed of green sand, 9 ft. mick, below the Lower Greensand and Gault, 
and above the Kimeridge Clay, from which there were evidences of "an 
easy passage upwards from clay to sand.'' He obtained from this sand a 
few examples of the Ammonite like A. polyplocus, Cardium striatulum, 
Thrada depressa^ Pecten arcuattts^ Corbula^ and wood ; and he suggested 
that the bed might be " perhaps the first stage of a change towards Port- 
land series." * 

At a later date, when the first Geological Survey was in 
progress. Prof. Hull found some fossils in " the road cutting at 

^ General descriptions of the Jurassic Rocks, with lists of fossils, have been 
pablished in the Memoir on * The Jurassic Rocks of Britain,' voL v, * Middle 
and Upper Oolitic Rocks of England (Yorkshire excepted),' by H. B. WoodwutL 
1805, pp. 167, 169, 217. 

* Quart. Jonm. Geol Soe., xvi 1860 p. 310. 
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Toot Baldon ," north of March Baldon, and of the area shown on 
the map. The discovery is thus mentioned ] : — 

"At this place marine shells (Ammonites Deskayesii and Terebratvla sella) 
of the Lower Greensand period were found, which are extremely valuable 
in determining the condition under which these beds were deposited." 

The late J. H. Blake, while mapping this area found some 
blocks of more or less cherty sandstone with casts of fossils, in a 
field 700 yds. east of March Baldon Green. The fossils were 
poorly preserved, but they were examined in the Palieontological 
Department of the Survey by Mr. E. T. Newton, who reported 
that: 

" Although the specimens can scarcely be taken to prove the strata to be 
of Lower Greensand age, yet their general facies points to this con- 
clusion." 2 

It has been noted by Mr. Lamplugh that cherty beds arc not 
known to occur elsewhere in tne Lower Greensand of this 
district, and that cherty blocks since found on the slopes of 
Shotover Hill prove to Ke altered Portlandian rocks.* 

During his examination of the strata between Culham and 
Toot Bddon he had observed a change in the lithological 
character and colour of the beds northwards from the neigh- 
bourhood of March Baldon. There th^y consist of buff or 
greyish sands of finer grain than the coarse and pebbly Lower 
Greensand of Culham and Clifton Hampden, and of great 
portion of Nuneham Park Mr. Osborne White has likewise 
noted these differences. 

Meanwhile the Lower Cretaceous strata in this area had been 
described in 1898 as the " Toot Baldon Beds," by Dr. A. Morley 
Davies ; although he admitted the possibiUty that there might 
be a trace of tne lower sandy beds of the Portlandian at Toot 
Baldon.4 

During the early part of the year 1907 Dr. Davies very kindly 
sent to the Museum at Jermyn Street, for determination, some 
fossils which he had collected in 1903 from sandy strata in the 
lane-cutting south of Oldhouse Farm, Toot Baldon. The speci- 
mens include a clavellate form of Trigonia not sufficiently 
perfect to be identified specifically ; also Cypriim ?, Exonyra 
thv/nnanni ? (Etallon), and Protocardia ? As the evidence 
supplied by these fossils was not regarded as conclusive, it was 
decided that Mr. John Pringle should visit the area; and 
although he was unsuccessful at the locality where Mr. Davies 
obtained his specimens, other fossils of identical matrix were 
obtained in the neighbourhood, some of them of similar species 
to those in the Lower Portland Beds at Shotover Hili, and 
preserved in rock of similar lithological character. Mr. Pringle 

1 'The Geology of Parts of Oxfordahire and Berkshire' {Mem. GeoL Sun.), 
1861, (». 15. 

2 * Summary of Progress* (Meiti. GeoL Sun\) for 1900, p. 120. Tlie speci- 
mens referred to are not preserved in the Survey collection. 

3 The Chei-ty layers mentioned as occurring in the Shotover Iron-sjind and 
Ochre Series (see rhillips, G€ol. Oxford, pp. 414, 415) were evidently at the 
base of the series and probably Portlandian. 

I*roe. Oeol, JMoe,, vol. xvi, p. 45. 
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ascertaiuoi that in the fields east of March Baldon and at 
Raldon Row, highly fossiliferous " doggers " of sandstone are 
frequently met with at a depth of 6 to 8 ft. from the surface. 
He further noted that the sands with Portlandian fossils are 
fine grained and quite distinct from those of the Lower Green- 
sand ; thus confirming the suggestions made by Mr. Lamplugh. 

A line separating the Portland Beds and Lower Greensandnas 
consequently been drawn in accordance with the evidence that 
could be gathered of the distribution of the different sandy 
deposits between the definite areas of Lower Greensand on the 
south, and of Portland Beds on the north. This line was 
inserted on the new Oxford map, but it was not shown on the 
map now under description, Sneet 254, which' was previously 
printed. 

The following fossils were collected from the Portlandian Beds 
by Mr. Pringle : — 

Garden of house 440 yds. W.S.W. of St. Lawrence Church, Toot Baldon. 
[Pr. 3978-3984]. 

Astarte rugosa ? (J, de C, Sow.) cf, Lucina portlandica J. de C. S&io, 

Corbicella i Pecten cf, morini de Lor, 

Field 900 yds. N.E. of Post Office, March Baldon. [Pr. 3989-4000]. 
(Portlandian). 

Astarte rugosa (J. de C. Sow.) Pecten morini de Lor. 
Cyprina \ „ nitescens PhilL 

Leaa ? „ sp. 

Ostrea sp. Pema sj). 

It should be mentioned that Mr. Pringle noted the strong 
resemblance of the sandy Portland bed seen at the southern end 
of the Culham pit, and previously mentioned, to the material 
composing the doggers of Portlandian sandstone met with at 
Toot Balaon; and he obtained from the Culham sand-bed a 
doubtful Serpida and a specimen near to Isodonta loiigior 
(Blake). ^ 



1 These fossils [Pr. 4004-4007] are preserved in the Museum at Jermyn Street, 
See also 'Geology of the Country around Oxford' {Menu Geol. Surv.)^ 19081. 
In the Memoir on *The Geology of the Country around Oxford * (1908), p. 51. 
ragments of an ammonite from Portland Beds at Shotover Hill vere named 
PkrUphineCes plicaiilit f (J. Sow. ). These should not have been identified so nearly 
with this species, but should have been merely recorded as " VeriaphiMtes j<p.'* 

P. li. K. 
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CHAPTER III. 
LOWER CRETACEOUS. 

Lower Greensand. 

The following passages by Mr. G. W. Lamplugh are repro- 
duced from his description of a portion of the Lower Cretaceous 
rocks, in the Memoir on ' The Geology of the Coimtry around 
Oxford/ 1908 (pp. 77, 78) :— 

A broad tract of Lower Greensand was shown in the original 
Geolorical Survey map as covering Nuneham Park, and 
extending northward to Toot Baldon. In the new series map 
Sheet 254, which was colour-printed in 1905, Lower Green- 
sand was represented over the area of March Baldon to the 
northern margin of the map at Baldon Row, as surveyed by 
J. H. Blake. 

The mapping of this tract has been admitted, by all who 
have examined the ground, to present many difficulties, but 
as elsewhere noted (see p. 6), evidence has now been obtained 
to show that Portlandian beds occur over this part of the area, 
probably from the northern confines of Nuneham Park over 
the uplands of March Baldon and Toot Baldon, and eastwards 
towards Chislehampton. 

The evidence of fossils indicates conclusively that Lower 
Greensand occurs at Culham and Clifton Hampden to the south 
of Nuneham Park, and that Portlandian occurs at March 
Baldon, and also at Toot Baldon, just beyond the limits of our 
present area, on the north. The fithological evidence, as already 
pointed out, shows that the Lower Greensand locally consists 
of coarse and ferruginous pebbly and quartzose sand ; the 
Portlandian of fiDe-grained sands and sandstone. 

That the Lower Greensand is subject to rapid changes in 
thickness is shown in the brickyard section at Culham, where 
it is diminished to a few inches, though seen to a depth of 
10 ft. in a sand-pit only 150 yds. mrther west. In this 
sand-pit the strata consist of coarse gritty ferruginous sand 
with small pebbles, shown to a depth of 12 ft. ; and similar 
material, still more pebbly, is exposed in a low cliff on the 
Thames bank at Clifton Hampden. The beds in this region 
are locally indurated into rocky layers. 

In a mS. descriptive of the neighbourhood, written by Daniel 
Sharpe,^ there is a statement that organic remains had been 
obtained from the sand " in a low bank oy the side of the road 
which slopes from a turnpike in the Abingdon road down towards 
the ferry at Clifton : they are the followmg species in the state 
of ferruginous casts occasionally preserving the outer surface : — 
Exogyra conica, Terebratula ovata, Rhynchonella octoplicata, 

1 Preserved in the Library of the Geological Survey and Musenm. 
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find Rhyn. HampdeTii, a new species found also in the Upper 
Greensand of Warminster." 

There is no doubt that these are marine deposits, as marine 
fossils have been found in the sandy layer between the Gault 
and the Kimeridge Clay in the Culham brickyard section. 
Philhps^ recorded a Pecten and an Exogyra from this bed; 
and the present writer, in a brief examination of the pit, in 
the summer of 1902, found the casts of several shells, including 
a small oyster and a JVoc/tu^-like univalve. 

Mr. Jukes-Browne, however, considers the sandy bed of the 
brickvard to be the basement-bed of the Gault, which is sup- 
posed to cut out the Lower Greensand at this point 2. The 
indurated portion of the sands in the adjacent sand-pit contain 
markings that appear to be the casts of fossils, and recently a 
large specimen of Exogyra aimuata J. Sow has been found m a 
bed of coarse laminated sandstx)ne at Culham.^ Some fossils have 
latelv been collected for the Geological Survey, by Mr. J. Pringle, 
in the sand-pit west of Culham orickyard : they include the 
following : — ♦ 

Radiopora sp. 

Exogyra sinuatay. Swv. 

cf. Venus orbigniana Forbes, 

G. W. L. 

The difference of opinion referred to in the foregoing para- 
graph, however, is more apparent than real, as the zone classed 
by Mr. Jukes-Browne as belonging to the base of the Gault is 
taken by Mr. Lamplugh to be the top bed of the Lower Green- 
sand. The zone in question — that of DouviUeiceras mammil' 
latum — is probably represented by the gritty band at the base 
01 the Gault in the Culham section, as fossils recently obtained 
by Mr. Osborne White have indicated. (See p. 14.) 

J. H. Blake noted exposures of Lower Greensand north of 
Hill Farm and by Warren Farm, north of Culham ; also east- 
wards to the railway. These comprise pebbly sands of like 
character to the Lower Greensand before mentioned. 

By Rough Lodge, south-east of Nuneham Park, Blake, in 
1896, recorded that a brickyard had been opened in 1852, and 
had since been abandoned. He noted 4 ft. of coarse quartzose 
sand resting on 4 ft. of thinly-bedded, coarse, ferruginous sandy 
rock, locally known as " Roach." Dark blue clay was said to 
have been dug, and clay also was said to have been obtained 
from Clifton Heath, wnere an outlier of Gault has been 
mapped. 

Coarse, pebbly and quartzose sand was observed by Blake 
in Lock Wood, on the western side of Nuneham Park. There 
the material known as " Roach " has been used for making 
paths. Similar sand was observed by him to the east and north- 
east of the Mansion in Nuneham Park. Here the difficulties of 

1 Quart, Joum. Gfl Soc., xvi (1860), p. 309 ; and * Geology of Oxford,' p. 428. 

2 *The Cretaceous Rocks of Briiain * (Mem. Geo!. Swr.)\, 1900, p. 268. See 
also H. J. (). White, Proc. Geol. Attoc., xviii, 1903, p. 300. 

« C. G. E. Dawkins, GeoL Mag., 1906, p. 94. 
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distinguishing Lower Greensand from Portlandian are compli- 
cated oy the presence of patches of Drift sand and o^ravel, and 
the absence of good sections. H. B. W. 

The following notes are by Mr. Jukes-Browne : — 
In the small riverside cliff at Clifton Hampden, the height of 
which is about 20 ft., the rock exposed is a sandstone, consist- 
ing of coarse brown quartz sand, some of the grains being large 
enough to be called pebbles, but few are bigger than peas, the 
mass is bound together by a network of ferruginous veins or 
seams, and is very hard in the lower part, but the upper portion 
is disint^ated. The grains and peboles are nearly all of quartz, 
but there are a few of a dull yellowish stone which is probably 
an indurated Jurassic rock (perhaps Corallian). 

At the brick-kilns on Clifton Heath near the south-east 
comer of Black Wood, pits have been dug to obtain sand for 
brickmaking purposes, and one of these exposed the following 
beds in 1887 :— 

Ft. In. 
Coarse pebbly sand or small gravel, like that of 

Clifden Hampden, but loose 3 

Passing down into coarse angular yellow and brown 
quartz sand --------16 

Pebbly sand like tbat above compacted by iron into 
a ferruginous rock ------ 06 

Coarse yellow sand passing down into fine sand, 
seen to 40 

I was informed by the workmen that the fine yellow sand 
became grey below and harder; a heap of such hard grey sand 
lay near the edge of the pit, and was said to have come from 
about 8 or 9 ft. below the ferruginous band. 

A. J. J.-B. 
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CHAPTER IV. 

UPPER CRETACEOUS. 

Selboenian (Gault and Upper Greensand). 

By a. J. Jukes-Browne. 

The Selbomiian, as indicated on p. 2, includes the Gault 
and Upper Greensand, and so long as tnese old names are used 
merely to designate special lithological facies of the formation 
there is no objection to their employment. As, however, in some 
localities the whole formation consists of clay and marl (Gault), 
while in others it is almost entirely composed of sand (Upper 
Greensand and Blackdown Beds), it is clear that a name for the 
group as a whole was wanted in order to prevent misconception. 

Moreover, there are large areas over which another kmd of 
rock material forms a prominent member of the formation ; this 
is malm or malmstone, a fine-grained siliceous rock, which cannot 
be properly called a sandstone, though the upper part of it often 
passes laterally into a fine micaceous sand or sandstone. Con- 
sequently it often happens that the Selbomian comprises three 
or four diiferent kinds of rock- material in regular succession, and 
this is the case in Berkshire and Oxfordshire, where the succes- 
sion may be stated as follows : — 

Ft. In. 

Upper Greens^d { Si=5i'^ "^^ *"<! «-^- l -.^ftS g 'o 

The clays and marls have been mapped by the Geological 
Survey as " Gault " and the beds above as " Upper Greensand," 
but the zonal arrangement of the beds is probably as follows : — 

Zone of Fecten fis/*er - - Glauconitic marl and sand; 
Zone of ScJdoenbfichia rostnita \ SihvMria 
Zones of Iloplites lautiis and j n,./**, oi««« 

It should be mentioned, however, that very little palffiontolo- 
.gical evidence has been obtained in the area under description. 

The existence of malmstone in this part of England was first 
recognised in 1885, by Dr. G. J. Hinde.^ It is a whitish rock, 
with very little true sand in its composition, consisting largely of 
sponge spicules and globular colloid silica, with some mica and a 
certain proportion of marly or calcareous matter. In some 
places it forms a massive grey rock, but more often there are 
alternating beds of compact malmstone and fine siliceous marl. 

1 * On Beds of Sponge Remains in the Lower and Upper Greensand of the 
South of Enghuid.'^ PAt^ Drtmt., 1885, p. 416. 
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West of Wallingford its thickness may bo over 80 ft., but it 
gradually thins e^istward, becoming at the same time more and 
more interstratified with marl till near Chinnor its total 
thickness is probably not more than 40 ft. 

Fossils are not abundant in the nialrastone, Hoplitea auritu8 
(J. Sow.), Aitcellina gryphceoides (J. de C. Sow.), and Pecten 
(Syncycl(yfie7na) orhicularia J. Sow, being those most usually 
seen. 

The malmstone in its central part is a light grey siliceous and 
micaceous stone, which dries nearly white, and might then be 
mistaken for chalk when viewed from a little distance. Its 
specific gravity is small, and microscopical examination has 
proved that it is largely composed of organic silica derived bora 
the dissolution of siliceous sponges.^ Much of it is similar to the 
malmstone of Farnham, which Dr. Hinde describes as consisting^ 
almost entirel}^ of organic silica either in the shape of detached 
spicules or in the form of minute globules. He also 
examined specimens from Wallingford, which he thus describes: — 
" The rock is hard, and calcite is only occasionally present in it, 
but there is a greater relative amount of quartz-sand and other 
mechanically derived constituents than m the malm of the 
Wealden district. The sponge-remains are either as empty casts 
or of amorphous silica, and the siliceous matrix is partly in the 
globular form" {op. cit, p. 416). 

Specimens from Cuxham, near Watlington, which I sent to 
Dr. Hinde were found to be similar, and in writing to me he 
says, " there are plenty of Foraminifera in all the specimens, 
principally Globigerina, TexttUaria and Rotcdia, In one of the 
specimens minute coccoUths are present." 

When a hand specimen of this malmstone is examined a 
number of glistemng particles are seen, most of which are 
probably scales of mica, but some, as Mr. W. Hill has suggested 
to me, may be the broken ends of sponge spicules. The quartz- 
sand referred to by Dr. Hinde is in the condition of fine silt, 
and is not visible to the eye ; minute grains of glauconite are 
also abundant in the rock. 

The above description applies only to the central portion of the 
malmstone mass, both the lower and upper parts becoming more 
earthy or marly, and containing a less proportion of organic 
silica. 

Above the malmstone a band of marl containing large gfrains 
of glauconite has been seen at several places, and is probably 
continuous for some distance. It may be from 6 to 9 ft. in 
thickness. The series is completed by an equally thin band of 
glauconitic sand, consisting entirely of quartz and glauconite 
grains, but no fossils have been found in these beds either near 
Wallingford or in Oxfordshire. 

1 See Hinde, P/iil. Trans., 1885, p. 403. 
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Stratiyraphical Details. 
Gault. 

The basset surface of the Gault in the area comprised within 
Sheet 254 is largely covered by gravel, and even in those tracts 
where it is at or near the surface there are very few exposures. 

At Didcot, just outside the western margin of the map, the 
uppermost marls are well exposed in the railway cutting near 
tfiTstation. At the bottom of this cutting there is tough 
micaceous marly clay which passes up into soft grev micaceous 
marl, containing Aucellina grypJiceoides (J. de C. Sow.); small 
phosphatic nodules are scattered throughout the marls. In the 
old Geological Survey Map (Sheet 13) these marls were included 
in the Upper Greensand, and similar marls, with occasional floors 
of malmstone, are exposed in the first cutting on the Didcot and 
Newbury line. These are clearly the local passage beds from 
Upper Gault marls to the " Upper Greensand " or Malmstone 
group, and the Une drawn on the map is of no value except as a 
rougn boundary line between the two local lithological facies of 
the formation. 

The same marly beds can be seen at the north-western end of 
the long railway cutting S. W. of North Moreton, and again in the 
roadway up the hill south of Little Wittenham. 

An interesting section is exposed in the brickyard at Culham, 
and the section seen at the eastern end of the pit in 1887 was as 
follows : — 



4. Liffht grey laminated clays, very micaceous in the 
1( 



Ft. In. 



Oault ^ lower part, Hoplites tnterruntus^ etc. - - - 16 
uamr j ^ Hard sandy clay full of small quartz pebbles, with 

some phosphatic nodules and casts of fossils - 2 

Kim. r 2. Bright brown sandy ferruginous limestone - - 6 

Clay. \ 1. Dark grey clay - - - 16 

Prof. Phillips has recorded the following fossils from this 
localityi : — 

Ammonites dentatus [Hoplites inter- Inoceramus concentricus (large) 

. ruptus (Brug.)] Nucula pectinata 

Ammontes lautus Pecten quinquesulcatus [P. quinque- 
Belemnites minimus costatus «/. aSW.I 

Dentalium, probably D. decussatum Plicatula pectinoiaes 

Bostellaria Cyclocyathus Fittoni 

Solarium conoideiim Balanus 

Coniferous wood. 

Mr. Osborne White described the section* visible at this place 
in 1903 and his account agrees closely with that above given. 
The face had doubtless been cut further back and his measure- 
ments were probably taken more to the west than mine, for the 
exposure described by him includes pockets of the surface 
gravel, the thickness of the Gault clays being about 20 ft. and 
the pebbly basement bed having diminished to 13 in. He 

I Quart. Jottrn. Geol. Soc., vol. xvi, p. 309, 
* JProc. Geol, Assoc. , vol. xviii, p. 303. 
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remarked that the Gault here worked " formed part of a north- 
westerly projecting tongue of the main mass underlying the low 
ground on tne south side of the Thames, and had evidently been 
deposited in a trough-like hollow of which the sides consisted of 
Lower Greensand and the bottom in part of Kimeridge Clay." 

The following fossils have recently been obtained from the 
Culham pit by Mr. Osborne White : — 

Bed 5.— 

Pentacrinns sp. 
Serpula sp. 

Inoceramus concentricus Park. 
Lima (Plagiostoma) globosa («/. de C, Sow.) 
Lucina sp. 

Pecten (Syncyclonema) orbicularis J. Sow. 
„ (Neithea) quinquecostatua 1 J. Sow. 
„ (Chlamjrs) robinaldinus dOrb. 
Pteria sp. 

Fragments of two ammonites, ill-preserved. These are probably 
Cleoniceras hevdanti (Brongn.) or an allied form, and Dou' 
villeiceras mammtllatwni (Scnloth.). 
BedJ^.— 

Uoplites interruptus {Brug.) 
Belemnites minimus Lister 
Inoceramus concentricus Park. 

The above were named in the Palaeontological Department. 

The only other noteworthy exposure of Gault is at the Clare Brickyard, 
marked " Brick Works " on the old 1 in. map, about a mile N.W. of Clare. 
This was visited by Mr. Blake in 1898, who contributes the following note ; 
the clay is of a light bluish-grey colour with a little "race, a few 
ferruginous concretions and small phosphatic nodules ; the face exposed 
was only 3 ft. deep, but other portions in previous years had been 
worked to a depth of 21 ft, and according to the foreman many fossils had 
been found. From this brickyard Mr. Blake obtained a specimen of 
Schloenbojchia rostrata (J. Sow.). 

Mr. J. H. Blake noted in 1900 that " The hill to the north- 
west of ChLslehampton has been proved by a boring 60 ft. 
in depth, made this year near the top of the sloping ground 
opposite Church Farm, to consist of bluish-CToy clay, blackish 
in places. It is apparently Gault overlying Kimeridge Clay." ^ 

A small area of tJault was mapped by J. H. Blake on r ebble 
Hill, Toot Baldon — a hill named from a house called " The 
Pebbles" (now the Roebuck InnV in the wall of which nine 
pebbles are inserted in the form of a diamond. 

There are tracts of clayey ground on March Baldon Green, 
and around Windmill Hill in Nuneham Park. These may 
be Gault. 

Upper Greensand. 

It will be convenient to indicate first the principal exposures 
in the malmstone, which forms the main mass of the Upper 
Greensand, and then to trace the course of the narrow band of 
glauconitic marl and sand which lies between the malmstone 
and the Lower Chalk. 

Where the beds of malmstone berin to come in there is always 
a marked rise in the ground, in otner words the outcrop of the 

^ 'Smnmary of Progress' for 1900 {Mem. Geol. Snrv.)y p. 120. 
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malmstone forms a ridge with a fairly steep slope or escarpment 
to the north and north-west, and a gentle slope in the direction 
of the dip. 

The malmstone tract enters the area of this map between 
Didcot Newtown and East Hagboume. It has been dug by the 
roadside south of Didcot Church and thejaye good sections of 
it in the cuttings on the line to Newburysjbth-east of Didcot. 
The beds seen in the first of these have been mentioned on 
p. 13 ; in the next cutting at the north-west end there is at 
he base a dark sandy clay (Upper Gault), like that at Didcot, 
succeeded hj grey sandy marl which passes up into soft light 
grey malm with bands of hard calcareous malmstone ; these b^ds 
occupy a syncline at the base of which a nearly black sandy 
marl is seen, apparently replacing the upper part of the ^ey 
marl. The beas then rise to the south-east and the first bndge 
passes over the centre of a low anticlinal curve, this being well 
marked by a bed of hard siliceous stone which has a yellowish 
staining. South-east of this bridge there is a second sjmcline, 
and then a rolling dip which brings in higher beds of light grey 
siliceous stone near tne second bridge. 

At Haddon Hill, on the road to Wallingf ofd, there is a small pit in 
malmstone showing^a hard yeUowish bed like that of the catting dipping 
at 3° westward. There is another pit about 6 furlongs further west 
by the road. 

Sinodun and Brightwell Hills consist mainly of malmstone, exposures 
of which can be seen by the roadside south-west of Little Wittenham 
and in a shallow cutting south of Castle Hill. 

Behind the farm buildings south of Brightwell Hill a bank shows 6 ft. 
of soft grey sandy marl with lumps of hard calcareous stone, and a small 
pit below is dug in massive grey siliceous and micaceous stone ot a brownish- 
grey colour when wet, but drying to a light chalky-looking rock. 

At Satwell spririgiead there is a soft greenisn-grey stone overlain by 
soft grey sandy marl, and in the lane south of the Bell Inn soft micaceous 
malmstone can be seen in the bank. 

The best exposure in this district, however, is in the road- 
cutting near Snillingford Bridge, a considerable thickness of 
light grey malmstone is here seen, drying so white that it looks 
like chalt until closely examined ; below it is grey sandy marl ; 
it was doubtless from this exposure that the specimens examined 
by Dr. Hinde were taken (see p. 12) ; the stone has also been 
quarried in the cliffs behind the Swan Hotel. 

On the eastern side of the Thames valley the malmstone beds 
emerge from beneath the gravels near the village of Roke, and 
rise into a well-marked ridge which runs thence to the north- 
east. The malmstone is exposed in a small pit about half a 
mile N.E. of Roke, and agam in a larger pit where the road 
crosses HoUantide Bottom. From these two quarries were 
obtained — • 

Hoplites auritus {J, Sow.) Ostrea sp. 

Pecten (Syncvclonema) orbi- Grammatodon carinatus (J. Sow.) 

cularis, J. Sow. Echinospatagus sp. 
Aporrhais parkinsoni (J. de C. Sow.) 
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The base of the permeable beds is marked by the spring-head 
N.E. of Borrick, where a layer of hard micaceous stone rests 
upon soft clunchy marl. 

Malmstone has been dug near Whitehouse Farm, and again at 
the corner of the lane east of Cad well Farm, where the stone is 
grey and apparently more calcareous. At Cad well Spring there 
is similar stone overlying marly clay, the former containing 
large Aucellina gryphceoides (J. de C. Sow.). Thence the beds 
pass through Brightwell Park, and are exposed by the side of 
the road near Brightwell Rectory ; a strong spring rises in the 
Rectory grounds, and the water is led beneath the road and the 
watercourse has been widened into a watercress-bed. 

At Cuxham soft rotten malmstone can be seen in the watercourse below 
the corn-mill, and good hard whitish stone is exposed at the entrance of 
the field road to Pyrton Heath Farm. 

Between Cuxham and Easington the malmstone ridge is divided into 
two parts by a longitudinal valley, and the best sections occur on the outer 
rid^e. Li^t grey malm of li^ht specific gravity is exoosed in a pit two 
furlongs SJB. of Easington and in the road cutting just aoove. 

The road cutting down Clare Hill gives a nearly complete section of this 
division. At the top near the guide-post there is a tough calcareous marl 
with a few scattered green grains, the next thing seen is hard grey malm- 
stone, and there is at least 40 ft. of this : opposite the bench mark of 
330 ft. a layer of malmstone is seen overlying a foot or two of softer 
micaceous marl ; no stone was seen below this, the lowest water-hole 
showing 3 or 4 ft. of tough grey micaceous and calcareous marl with 
Hoplites auritus^ which might be classed as Malmstone marl or Upper 
Gault marl. 

Near Clare South Farm there is a pit in siliceous malmstone^ which 
does not seem to contain any fosnls except Aucellina gryphceoides and 
Pecten orbicularis. Another pit by the roadside, just south of Stoke 
Talmage, shows about 8 ft. of similar malmstone in regular beds, which 
break up into small angular blocks and pass up into a marly soil. 

The next exposure is at Wheatfield, on the south side of the angle in the 
road east of the church. Here a small quarry shows 'the following beds : — 

Ft. In. 

Soil and weathered grey marl 2 

Massive malmstone rock - - - - - - 3 

Tough grey micaceous marl, becoming rather softer 
below, seen for 80 

At Adwell there are two fine spring-heads, the water issuing from the 
malmstone, but no open sections were seen. Beyond Adwell the stone 
forms a promontory, along which runs the main London and Oxford road 
and the stone is exposed in the road-cutting less than a mile S.E. of 
Tetsworth. Thence the feature can be foUowed to the springs by Copcourt 
Farm and Postcombe. 

At Chinnor by the road to Thame, about half a mile north- 
west of the church a well was sunk in 1885, and the beds passed 
through were said by the workmen to be as follows : — 

Ft. In. 

Soft grey marl 10 

llagstone in rocky beds separated by layers of grey 
marl, the lowest being a bed of rock with water 
at its base 27 

Much of the material brought up lay on the ground, and the 
stone was seen to be an impure calcareous malmstone, some of 
the lower beds containing fossils in plenty, Hoplites aurittt^ 
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(J. Sow.), Desmoceras planiUatum (J. de C. Sow.), and Av/)dli7ia 
grypluBoides (J. de C. Sow.), being obtained. From this section 
it is evident that the malmstone is splitting up and thinning 
out, soft micaceous marls coming in, and these are found to 
thicken still more at the expense of the stone beds as the for- 
mation is traced through the next Sheet.i 

Glatcconitic Beds. 

The outcrop of these forms a narrow band in which exposures 
are not frequent. 

At West Hagbourne (Sheet 253) green sand can be found here 
and there along the watercourse by the orchard of Manor Farm, 
but near Upton it passes beneath alluvial deposits, from which 
it emerges oetween Blewbury Mill and Sheencroft Farm, the 
house and buildings of this farmstead standing upon it. A little 
further eastward, however, it passes below the spread of gravel 
and alluvium near Aston Tirrold. 

It is next seen for a short space along the shallow cutting of 
the Great Western Railway between Cholsey and South Moreton, 
but the whole of Cholsey Hill consists of Cfhalk Marl, and there 
is no sign of the glauconitic beds on its northern flank, while 
around Wallingford its outcrop is entirely concealed by the 
Thames vallev gravels. 

On the other side of the Thames valley the upper beds of 
malmstone, and presumably the green sand also, emerge from 
under the gravels to the east of the hamlet of Roake, but I saw 
no exposure of the glauconitic beds. Under favourable circum- 
stances green sand might be found in the ditch or watercourse 
which runs north-eastward to Rumbolds Lane, but this lane is 
on the Chalk Marl, and to the northward there is malmstone, 
brought up apparently by a fault, so that the green sand is cut 
out. 

The lowest portion of the glauconitic beds appears to cap the 
malmstone on the west side of Brightwell Baldwin, for in 1886 
I found a soft marl full of green grains in the field-road leading 
out of the lane 160 yds. south-west of the church; and was 
also informed by the sexton that such marl " with green specks 
in it " underlav the greater part of the churchyard. This is oa 
the north side of the supposed line of fault, and no other 
evidence was obtainable, the ground south of the vilLige being 
obscured by a great depth of soil and gravelly wash. 

At Cuxham no trace of green sand could be found, and from 
the close proximity of exposures showing malmstone and Chalk 
Marl respectively, it was inferred that the intervening beds were 
faulted out. South-east of Cuxham there appears to be a cross 
fault, and it was surmised that the malmstone and green sand 
might be brought iip on the further side of this fault at the 
north-east of the " Middle Mill," but no trace of the green sand 
coull be found. The pools and rushy groimd north-east of 
Watlington Mill may possibly indicate tne base of the Chalk 
Marl. 

1 See Whitaker, Memoir on Geology of Loiulon, vol. i. 1889, p. 52. 

10322. C 
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The green sand is first seen a^ain at the Model Farm north of 
Shirbum Castle. Here I was informed by Lord Macclesfield's 
steward that dark green sand had been found in the orchard, 
and in the field to the south of it ; also that it underlay the 
gravel on which his house stands, and was passed through in 
aigging the well. Thcnee the outcrop passes to South Weston, 
ana can be found in the t^nk of tne roadside south of the 
village ; curving round by Nethercroft fishpond it passes below 
South Weston Churcb, and runs thence northward through tho 
fields above Adwell Springs ; there I proved its outcrop in the 
dry ditch which runs up fiom the Sprmgs to the plantation on 
Aawell Cop. 

From Adwell the outcrop was traceable by feature to Aston Howant, 
where the dark green sand was found in the bank of the watercourse 
a quarter of a mile N.N.W. of the church. Thence its course is along low 
and obscure ground, but it was seen along the watercourse north of Crowell 
for about 15(j yards below the iwint where the streams from the various 
springs unite ; all these springs rising from the rocky beds in the Chalk 
Marl, and not from its base, as was erroneously concluded when the old 
geological map (Sheet 13) and accompanying Memoir were published. 

The outcrop of the green sand passes through the northern part of the 
village of Chmnor. 

Outliers. 

Here and there the nialmstone plateau supports outliers ot 
the green sand, which are generally capped by patches of Chalk 
Marl. 

Sinodun and Brightwell Hills, north-west of Wallin^ord, are 
outliers of this kind, but the outcrop of the glauconitic beds is 
narrow and its presence can seldom oe detected. 

On the hill above Sotwell glauconitic marl was seen in the 
lane leading to the Hill Bam. 

The hill east of Easington is capped by a patch of the 
glauconitic beds from which the Chalk Marl has been removed, 
out which are covered in part by flint gravel. In the road 
about two furlongs east of Easington there is yellowish glauco- 
nitic sand passing up into hara glauconitic marl with brown 
patches like soft phosphatic nodules, this appears to be succeeded 
by soft dark green sand, but it is more likely that the beds have 
slipped over one another down the slope. 

At the cross-roads on Clare Hilt soft grey marl full of 
glauconitic grains is exposed in the bank, ana this evidently 
underlies the green sand and passes down into malmstone. 

Gilton Hill, near Wheatfield, is an outlier of the glauconitic 
beds capped with Chalk Marl, but no exposures were seen. 

The manner in which such outliers have been formed by the 
gradual isolation of a promontory through the recession of 
spring-heads and the wash of rain is admirably illustrated in 
tne position of Adwell Hill, which may be regarded as a case of 
the arrested development of an outUer, 
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CHAPTER V. 

UPPER CRETACEOUS (cmitinued). 

Lower Chalk. 

By a. J. Jukes-Browne. 

The Lower Chalk, as now defined, includes the bods formerly 
called the Chalk Marl and the Grey Chalk, together with a 
certain thickness of the whitish chalk, which overlies the latter. 
Tlie Lower Chalk is limited by the ffreen sand of the Selbornian 
group below and the hard nodular chalk of the Melbourn 
Kock above, and in Berkshire and Oxfordshire its total thick- 
ness varies from 180 to 220 ft. 

It is divisible into two broad zones— -(1) the zone of Schloen- 
hichia varians, which corresponds with the Chalk Marl or 
Totternhoe Marl, as defined by Mr. Whitaker in 1865 ^ ; and 
(2) the zone of Holaater aubgloboaitSy which has the Totternhoe 
Stone at its base, and the " Belemnite Marls " or subzone of 
Actinwcamcix plenua at the summit. 

The zone of Schloenbachia varians does not consist entirely 
of soft marly chalk, for it includes many beds of hard grey 
chalk, which alternate with the bands of softer chalk. One of 
these hard beds is persistent throughout the coimties of Oxford 
and Bucks, and being underlain by a stiff argillaceous marl, 
throws out water in a scries of strong springs. This bed has 
been indurated by the infiltration oi calcite, and is in some 
places 4 or 5 ft. thick ; its outcrop frequently forms a marked 
rise in the ground, and is consequently traceable as a feature. 
AJs there are good sections of it near Risborough, in Bucks, it 
may be called the Risborough rock-bed. Fossus are generally 
abundant in it. The total thickness of this zone is from 100 to 
120 ft. 

The Totternhoe Stone has been described in several Survey 
Memoirs, and is a firm grey chalk which generally contains 
small scattered fragments of brown phosphate of lime, and 
frequently laiger pnosphatic nodules which are often greenish 
outside. In the area now under description it is only a thin 
band varying from 2 to 4 ft. thick, and it appears to die out 
westward in Berkshire, for it has not been traced beyond 
Chilton, which is a village just outside the western borcler of 
Sheet 254. The Totternhoe Stone has a gritty feel to the touch 
but is not a sandy chalk, neither is it calcified like the 
Risborough Rock, but its character is due to the quantity of 
even-ilizad fragments of shell which enter into its composition. 
Bhynchfyaella mantelliana (J. de C. Sow.) and Kiiujena liina 
(Defr.) are generally abundant in it. 

1 Quart, Jotmt^ Geol, (hc^ vol. xxi, p, 398, 
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Above the Tottemhoe Stone there is always a certain thick- 
ness of grey or greyish chalk, blocky and indistinctly bedded ; 
this often passes up into whiter chalk, but the change is gener 
ally rapid, and sometimes the grey is divided from the whitei 
chalk uy a bed of hard grey chalk containing phosphatic 
nodules and much disseminated phosphatic matter in minute 
grains. Of the whitish chalk there is generally about 50 or 60 ft., 
and the total thickness ot the blocky chalk is from 80 to 
100 ft. ^Fossils are not abundant in any part of it, but Holaster 
stdxfloboaus (Leske), Hd. trecensis Leym., and Metacanthoplitea 
rotoinagense (Brongn.) may usually be found when there is a 
good exposure of the zone. 

At the top of this zone is the band which has been called the 
" zone of BdeinniteUa plena*' but it is of small thickness and 
its small fauna is not so different from that of the beds below 
as to be really of zonal importance, though it may be regarded 
as a sub-zone of the comprehensive zone of Holaster aubgioboaua. 
In the counties of Berksnire, Oxfordshire, and Buckinghamshire 
this sub-zone consists of two layers of grey shaly marl, separated 
by a bed of firm compact white chalk ; each member varies in 
thickness from a few inches to 2 ft., but the whole band is 
seldom more than 3 ft. thick. 

The lower marl band is the most variable of the three, being 
sometimes merely a seam or marly parting, but occasionally 
swelling to a foot or 18 in. The hard white course appears 
to be of constant occurrence in this district, and the upper 
marl is generally about a foot thick. This upper marl has 

S 'elded the characteristic Belemnite (Actinocamax plemua 
lainv. sp.) more frequently than the other beds ; but it will be 
convenient to speak of the whole band as "the Belemnite 
Marls." Rhyitchan^Ua cnvieri d'Orb. and a variety of Rh, 
plicatilia (J. Sow.) are not uncommon, and occur in all three 
layers, as also does a small globose variety of Ostroa veaicidaria 
Lam. 

StratiijixiphicaL Details, 

CHALK MARL. 

Zone ot Schloenhachia varianft. 

Hard chalk marl can be seen at several points round the villages of 
Rlewbury and Aston Upthorpe, but the only pit-section is near Sheencroft 
Farm, north-east of Blewbury. South of the farmstead there was in 188G 
a small pit exposing about 7 ft . of soft grey marl, \^ith included lumps of hard 
whiUah glauconitic stone; this stone resembles some varieties of malmstone, 
is apparently very siliceous, the silica being probably organic, and the 
grains of ^lauconite are only iust large enough to be seen without a lens. 
The marl m which the stony lumps occur passes down into a tough grey 
marL and the tenant of tne farm stated that it was much the same for 
anotner 8 ft. This exposure is not far from the outcrop of the Qreensand (see 
p. 17). 

North of Aston Tirrold the lower part of the Chalk Marl is concealed 
by valley gravel, and east of that village it is covered by alluvium, but the 
higher beds form the slopes of Lollington Hill south of the farm of the 
same name (spelt Loringdon on the old Ordnance Map) ; on the north- 
west side of this hill there is a small pit in tough blocky . grey chalk, but 
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this probably belongs to the zone of Hdtuter suhfjlobosus^ though the 
absence of fossils makes it uncertain. 

Half-a-mile east of this hill and by the side of the road to Cholsey, is a 
larger pit which is certainly in the zone of SchJoenbachia varians. It is 
about 12 ft. deep, in hard marly chalk with a course of softer marl about 
4 ft. from the surface. Fossils are not abundant but Schloenbachia 
wirians (J. Sow.), Bhi/nchonella marUelliana (J. de C. Sow.X and fragments 
of Inoceramus were found. 

A very good exposure of the central part of the same zone is to be found 
in the railway cutting near Moulsford Station. This is about 20 ft. dee[) 
near the middle, the upper 10 or 11 ft. consisting of courses of marly 
chalk separated by layers of soft shaly marl ; below are about 8 ft. of soft 
grey marl with occasional lumps of harder material, resting on 2 or 3 ft. 
of very hard rocky chalk, weathering into lenticular lumps. Fossils 
are abundant throughout, especially tSMoen/xichia vnrkuis (J. Sow.), 
MaiUelliceras nvantdli (J, Sow.), and Tjiocemmus iatvs Goldf. and a 
Jihf/ttckoHelia like Hh. (p'numnn. d Orb. 

A large part of Cholsey stands on Chalk Marl, but eastward this ixasses 
beneath the gravel of the Thames valley. At the County Lunatic Asylum 
a boring reached the base of the Chalk Marl at 46 ft. from the surface.^ 

On the eastern side of the Thames the Chalk Marl emerges from 
beneath the gravel at Mongewoll, and hard marly rock (Risborough rock) 
is visible at the spring heads at the up|3er end of the fine millix)nd. 
Thence the outcrop runs N.N.E. through Newnhani Park and Crowmarsh. 
and the highest beds were exposed in the quarries on Crowmarsh Uill 
(see p. 25). 

In Marsh Wood, N.R of Crowmarsh, there .are springs, but no g«^>od 
section, though the water probably issues from the roclc. From the water- 
course a deep ditch has been dug northward, and at the north end of this, 
just one mile N.E. of Crowmarsh, I found a dry greyish marl full of green 
grains, so very glauconitic as to resemble the basement green marl * but 
whether it is the basal marl brought up by a fault or a glauconitic layer 
higher up in the marl could not be determined. 

In a field on the west side of Clay Lane, and about 6 furlongs S.W. of 
Ewelme Mill (Fyfield on the 1-in. map) a well was being dug in 1886 
through soft clay marl into tough brownish sandy chalk or " clunch," with 
many fossils (see p. 27), the lowest beds then exposed, about 15 to 16 ft. 
from the surface, were hard and probably l^elonged to the top of the 
Hisborough rock. This rock is exposed in a cutting by the roadside 
south of the mill house, and is here very compact, calcareous and hard. 
Below the millpond there is soft Chalk Marl in the watercotxrse. 

At Ewelme we find the upper and firmer beds of the chalk which 
underlies the Totternhoe Stone exposed at the fine spring heads in the 
garden of the house above King's Pond. It is a gi*eyish blocky chalk 
drying nearly white, and the same unfossiliferous chalk is seen in a small 
pit by the roadside north of Ewelme. 

In Eyres Lane, north-west of Ewelme, soft marl is seen in 
the cutting overlain by a rubble of hard grey rock ; if this 
indicates the outcrop of the Risborough rock it is at a level of 
300 ft, whereas at Ewelme Mill its level is 245 ft., and we 
may assume the existence of a fault running along the hollow 
north of Ewelme with an upthrow of 60 ft. on the north-east 
side. The existence of such a fault is confirmed by following 
this contour northward. The next road cutting is overgrown, 
but the rock was found bv picking into the bank. It supports 
the plateau of Scald Hill, its outcrop running to an old pit by 
the side of Rumbolds Lane, which is now overgroivn but 

1 * Water Supply of Berkbhire * (Mem, Geoh 8nri\), 1902, p. 57. 



22 UPPER CRETACEOUS. 

formerly exposed 5 or 6 ft. of very hard calcareous stone with 
Schloenbachui variavs and other tossils (see p. 27). 

Beyond and north of this old quarry the Cnalk Marl is cut off 
by a fault which appears to run from Berwick Prior eastwards to 
Brightwell and Cuxham (see Fig. 2). 

In 1899 Mr. Rhodes, visiting the area to collect fossils, found 
a new quarry open by the roadside near Rumbold's Copse, 
exposing about 10 ft. of grey chalk which probably belongs to 
the upper part of the Cnalk Marl, and is not far below the 
Tottemnoe Stone. He obtained a fair number of fossils from it, 
including SchloenbachUt variavs (J. Sow.), Calycoceras navi- 
cuZare (Mant.), Pecten {JEquipectcn) beaveri J. Sow., Inoceramus 
latus Goldf., Rhynchonella grasiana d'Orb., and a spechnen of 
Pcdcega carteri Id, Woodw. 

At Brightwell Uppertown, above the spriug-heaxl, there is hard grey 
marly stone like weathered Risborough rock, with fragments of ScMoen- 
bfichia varmiis, and in the bank ]>y the cottages to the eastward there is a 
small exposure of shaly marl with hard concretionary lumps as large as a 
man's head, in which I found Bnwhhlites hjk (decomposed), Iiiocenimn^ 
latus^ Linui sjk (I echinata), Xatica sj>, QganHina) and Schloe7iha4:hta 
variaus (J. Sow.). Some otner fossils were subsequently found here by 
Mr. Rhodes. 

Quarry* Quarry. 



F 



Fig. 2. — Fault between Berrick Salovie and Cuxham, 

a Malmstone. h Chalk Marl, c Risborough Rock, d Gravel. F Fault. 

It would appear, therefore, that the Risborough rock continues to crop 
out along the 300 ft. contour which passes just above the spring-head. At 
Cuxham, south of Manor Farm, there are stronger springs, and here also I 
found fragments of the hard calcareous rock. 

A little beyond this, near what is known as the middle mill, the outcrop 
appears to be cut by a fault, with a throw of some 40 ft, for the Watling- 
ton springs, which probably issue from the rock-bed, are above the 330 ft. 
contour. There is no good exnosure at Watlington, but fragments of the 
rock are scattered over the field north-east of the church, and the upp>er 
beds of the rock are exposed at the bottom of the bank a quarter of a mile 
S.E. of Pyrton Church. 

The wells in Pyrton are dug through soft greyish white marl, and find 
water at about 25 ft. down,- but the basal glauconitic marl is nowhere 
exposed. 

In Shirbum Park the outcrojp of the Risborough rock is at the 360 ft. 
contour, and there are five springs at this level N.E. of the castle. The 
strike fault dies out with the nortn-easterly rise in the beds, and the base 
of the chalk marl is brought to the surface near the Model Farm north of 
the castle. 

Soft grey marls are found round Moor Court, and by the roadside east of 
Nethercote, while the hard rock-bed can be seen above the fine spring 
which issue from beneath the main road at Lewknor. The feature trade 
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by the outcrop of this rock can be followed through the fields to the head 
of the fish-pond near Aston Howant House. 

The lowest beds of the Chalk Marl can be seen in the ditch by the road- 
side north of Aston Church, they consist of grey sandy marls passing down 
into hard, grey, gritty marl, with softer mariagain just before the outcrop 
of the green sand is reached. 

Returning to the outcrop of the Risborou^h rock, its course can be traced 
to the spring-head at Kingston Blount, and just above this, in the founda- 
tions for some outhouses, 6 or 6 ft. of hard marly stone were exposed in 
1885 ; the same beds were also seen in a saw- pit on the north side of 
Crowell Church. 

North of Crowell there are several strong springs, but the banks were 
not clear enough to expose the sub-soil, and the actual outcrop of the rock 
probably runs between them and the road. 

At the point where the rivulets from these springs unite into one water- 
course there is soft Chalk Marl, but just below this there is dark green t-and, 
and thence the base of the marl was traced with some difficulty to the north 
end of Chinyior. 

The only exposure found at Chinnor was in the railway cutting at the 
station^ where a few feet of rather hard white chalk were seen, and it was 
ascertained that the well was 45 ft. deep, being probably carried quite 
through the rock before finding water. The chalK seen nere is not far 
bjlow the Tottemhoe Stone. 



Zone of llolasier subglobosm. 

In the lanes south of Blewbury grey chalk with Jloluster sitbglobosus 
(Leske) was found, but no trace of the Tottemhoe Stone could be seen, 
neither was any good exposure of the Belemnite Marls seen when the 
district was mapped. 

The central part of the zone, consisting of blocky grey chalk, is exposed 
in a pit near the main road, south of Aston Apthorpe. Similar chalk is 
seen m a pit on Lollington Hill to the eastward. 

The outcrop of the Tottemhoe Stone was found by the road to Cholsey, 
half a mile S.E. of Lollingdon Farm ; it has the usual characters, contains 
many brown phosphatic nodule& and seems to be 3 or 4 ft. thick. Search 
was made for its outcrop in Halfpenny Lane, south-west of Moulsford 
Station, but without success, and the fine drawn through Moulsford is 
entirely hypothetical. 

South of Moulsford there appears to be a line of fault, for the hard 
yellow chalk of the Rhynjchonella cum^^i zone occurs at a very much 
lower level on the soutn side of Moulsford Bottom than it does on the 
north side. 

On the east side of the Thames the outcrop of the Tottemhoe Stone is 
concealed for some distance by river-gravel, out the highest i>art of the 
zone can be seen near tiie " Leathern Bottle ** Inn, north of Cleeve. There 




blocks and grevish white. 

This i>art of the Lower Chalk occupies a considerable sjmce to the east 
of South Stoke, round the slopes of White HiU and Watch Folly ; there is 
a small pit more than half a mile east of Stoke and another on the north 
slope of White Hill, but no fossils were found in either pit, nor in the 
road-cutting south-west of Ipsden. 

The summit of the zone is exposed in a small excavation by the roadside 
one and a-half miles east of South Stoke, the beds seen being : — 

Ft. In. 
Melbourn Rock, hard and nodular - - - - 2 

Grey marl 10 

Hard white rocky chalk ------ touched 

No outcrop could be found near Ipsden, but on White Hill, between 
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Ipsden and Nort^ Stoke, there is the following section in a pit by the 
roadside : — 

Soil and chalk rubble - . - - - from 1 ft. to 

Melboum ( Hard nodular rocky chalk in regular beds, yellowish. 

Rock ( but weathering nearly white . . . . 

^Buff-coloured laminated marl with Actlfwcamax 
y-^_ _ _ f ( jylenu9 (Blainv.)- - - - - - 6 in, to 

.ff T ^; ] Hard compact white chalk - - - 1 ft. to 
•/ *«• I Greenish shaly marl, with Ostrea vesictdnris Lam. 

^ and Rhynchorulla - - - . about 4 

Zone of i Firm blocky white chalk, with patches and mottlings 
H(d, sub' < of grey material near the top, giving it a brecci- 
fflobosutt. ( ated appearance - - 10 

The strong spring at North Stoke cannot be far above the horizon of the 
Tottemhoe Stone. At the south end of the wood by the side of the main 
Toad north of this spring-head is a pit exposing some 20 ft. of the firm 
white chalk belonging to the upper part of the zone, and beyond Mongcwell 
Farm there is another pit in the same kind of chalk. At the bottom of 
the road-cutting north of this i)lace there is rough-feeling grey chalk 
which cannot be far above the horizon of the Totternnoe Stone. 

By the road along the south side of Newnham Park there is a small pit 
in greyish-white marly chalk containing Metacanthcqdites rotomagensis 
(Brongn.) and Inoceramus lotus Qoldf. which can hardly be more than 
30 ft. above the Tottemhoe Stone, and the road cutting to the east of this 
gives a nearly continuous though shallow exposure of the greater part of 
the zone. 

The large quarries by the side of the main road oxx Crowmarsh Hill are 
now abandoned, but in 1885 they exposed a nearly complete section of this 
zone, including the Tottemhoe Stone and 18 ft. of the Chalk Marl below. 

The highest face still shows about 30 ft. of nearly white blocky chalk, 
between the foot of this and the level on which the kiln stands there must 
be from 30 to 40 ft. of similar chalk, whitish above but passing down into 
grey, and containing Metacanthoplites rotoniagensts. The bedding is 
obscure and irregular, but the general inclination is eastward. 

In the two lower levels below the kiln the following section was seen in 
1886 :— 

Jfiddle Level. Ft. 

/ Hubble . . . — 

Blocky ^rey chalk with oblique jointing - - - 6 
DUcoidea cylindrlca (Lam.), Terebratuki hijAi- 
catfb fT, Sow., Teredo. 
Passing down into hard brownish-grey gritty chalk 
with many phosphatic nodules near the base 
\ (Tottemhoe Stone) 4 

' Hard bluish-grey marl, breaking into blocks with a 
Chalk marl, j curved or semi-conchoidal fracture - - - 8 

5^,1® ^^ ; Lowest Level 

ocfUoen- 

bac/iui Dull grey sandy stone, rather hard, but splitting 

varians. into shaly layers and without phosphates - - 2 

Soft grey marl without definite oeddmg - - - 8 

28 

The dip appeared to be S*E. at about 2 de^. I was informed that the 
Tottemhoe Stone was sometimes used for building barns and outhouses 
and for lining cistems, etc. 

North-east of the Crowmarsh Quarry and oast of Coldharbour Farm the 
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cutting for a cart road exposes the junction of the Lower and Middle 
Chalk, the succession being : — 

Brown gravelly soil 

Rubble with pockets of travel 

Mdbourn Rock^ hard noaular rocky chalk 
» 7 .'* ( Soft grey laminated marl - 
Bdemnite I Hard compact white chalk - - - 

mans, y r^^im seam of grey marl - 
Hard white chalk, seen for - - - - - 

Lower beds consisting of hard whitish blocky chalk are exix>sed in the 
limekiln quarry on Begearsbush Hill, the depth of which is between 
30 and 40 ft. Tliis chiuk contains verv few fossils, Mr. Rhodes' search 
yielding only Ostrea vesiciUaris Lam., lerebrattda seniiglobom, J. Sow., a 
Plocoscyphia^ and a fish bone. 

The next exposure of this zone is in the cutting for Day's Lane, south of 
Ewelme, this is through the lowest beds and the Totternhoe Stone, but is 
much overgrown. 

North-east of Ewelme part of the chalk surface is obscuretl by a deep 
covering of flint-gravel, and even where this is absent there are few 
exposures. The springs near Britwell Priory appear to rise from the grey 
chalk which overlies the Totternhoe Stone. At the spring-head south-east 
of Watlington, grey gritty stone was found whicn was taken to be 
Totternhoe Stone, though the exposure was too small for certainty. It is, 
however, on the line to which its outcrop would be shifted by the fault 
which is believed to run south-eastward from Cuxham. There is no 
traceable feature beyond this, but the line is drawn on by contour to the 
next exposure. 

The white chalk, which forms the highest part of the zone of Iloiaster 
subf/loOosusy may be seen in the railway cutting south-west of Lewknor, and 
in a pit by the road south of that village. The same chalk is exposed in 
the cutting near Aston Rowant Station. 

By the side of the road less than half a mile south of Crowell there is an 
exposure of tough grey chalk, 3 or 4 ft. thick, resting on crumbling marl ; 
this may be Totternhoe Stone or the bed seen in Crowmarsh Quarry 8 ft. 
below it. South-east of the point where this road crosses the Icknield 
way, the Belemnite Marls were seen dipping sharply into the hiU side. 

From the higher of two pits on the north-east side of the lane leading 
from Crowell to Crowell mil, Messrs. C. P. Chatwin and T. H. Withers 
have lately obtained small subancular pieces of light brown, and of da^k 
glauconitic, sandstone ; also the following fossils : — 

Exogyra haliotoidea (./. Sow.) Discoidea cylindrica {Lam,) 

Ostrea vesicularis Lfini. Holaster trecensis Leym, 
Lima globosa («/. de C. Sow,) „ subglobosus (Leske) 

Terebratulina striata Dav, 

Fossils from the Lower Chalk, 

The following is a list of the fossils which have been found 
at different localities in the area described. All have been 
obtained either by myself or the fossil collector, Mr. Rhodes, 
except those from Pyrton, which were found by Mr. Montague 
Smith, who presented them to the Woodwardian Museum, 
Cambridge, and those from Crowell above mentioned. The 
localities in the zone of Schloenbachia variatis are indicated by 
letters thus : m^ = Moulsford cutting, c = Crowmarsh, e = 
Clay Lane near Bensington, r = Rumbold Lane and Bright- 
well, p = Pyrton. 

1 A few (m) were found by Mr. LL Treacher and by Messrs. Chatwin 
and WitheiH. 
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CytherellaT 

Palaej^ carter! //. Woodw. 
Pollicipes glaber J' A. Soemer ■ 

UaPBALOPODA. 

Anisocens anitatum ) (J. Sme.) ■ 
CalyiroccroH uaviculiire (Atant.) - 
Ho|)Hl«9 falcatiw {.l/on(.) - 
Mantelliceraa mantelli (J. A'orc) 
Metacantho|>!itea rotomagensiB [Bn/nyu.) 
ijchJocnbacBin variaim (■/. h'oir.) 
„ »M)U[>ei Brtmfftt. • 

Turrilites cottatits Lam. - 

„ inaiitelli Sharpy 

„ tubercalatuB Bo*i:. 
^VclinijcaiHax plenus {Bla 
Nautilus elegana J. Sow. 



Qmtbropoda. 

Aporrhaifl rf. carinata {J. <fe C. Sou:) 
Avellana cassia cCOrb. 
Natica vulgaris ReuM 
Pleurotomaria perspeetiva 1 {Mant.) 

„ [flat.] - 
Turbo sp. - - ... 



.V.) 



(mi 
(m) 



LAMBLhiatiKCHIi TA. 

Aucellina gryiihaeoides (J. tU C. Sow.) - ■ | 
Cardtta r/. teimicoata (J. de (J. Sow.) 
Exogyra lialiotoidea {,/. Sow.) - - - -I 
Orsiniiiatodun carinatus (</. Sow.) [Cucullxa I 

Hinnites sp. 

Inoceramus latua (ro/tlf. {iwn Maul.) 
„ atriatua J. de C. Soh: 



"?■., 



a asiiei 

„ <Mantellum) elongata {J. de C. Sow.) 
„ ,j „ tnjr. echinata Eth. 

„ (Pla^iostonia) globosa {J. de C. Soie.) 

Ostrea veaicularis Lam. 

Pectea (.-Jkiuipecten) beaveri J, Soui. - 



UPPER CRETACEOUS. 



l^t«n fSyDcyclonema) orbicularis J. Smc. 

„ (Neitnea) quinqnecowtatus J. ■Vtne. 

Phoiadomya decusaata P/iill. 

I^icatula infUta J. cU U. •'ioie. 



Uhynclioi 



BsJCaiOFODA. 



inella grauana cTOWi. 

,, luantelliana (J. de 

„ plicaliliit (J. Soir.) 

„ schloenbachi Duv. 

Terebmtula semi^oboBa J. Soip. 

Terebratnlina striata Air. 




EcEiy'ODXBMlTA. 

Diacoidea subnculua (l,e$it) 
„ cylindrica {Lam.) 
Holftster snbgloboBUs {l^etke) ■ 
„ trecenxis J^ym. - 



— '. + 

' + ! 



Pharetrospongia t 
Plocoucypma sp. 
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CHAPTER VI. 

UPPER CRETACEOUS {c(yntinued). 

Middle Chalk. 

By a. J. Jukes-Browne. 

This division of the Chalk, as now defined by the Geological 
Survey., is that portion of the formation which lies between the 
Belemnite Marls and the Chalk Rock. It must be admitted 
that this is not a very good definition, because the Chalk Rock 
does not extend all over the English Cretaceous area ; still an 
horizon which is probably equivalent to the base of that rock 
can be recognised with tolerable certainty throughout the south 
and south-east of England. In Berksnire, Oxfordshire and 
Buckinghamshire there is no difficulty, as the Chalk Rock is 
well developed, and the change from soft to hard nodular chalk 
is rapid, altnouffh there is no marked plane of division at the 
base of the rock. Moreover, it is certam that there is a change 
of fauna in the nodular passage beds at the base of the Chalk 
Rock. 

The Middle Chalk is divisible with two zones, a lower one 
characterised by RhynchaiieUa cv/oieri d'Orb. and Inoceravixis 
mytUoides Mant., and an upper one characterised by Tereln^a- 
tiduia lata Eth. and ConuLua duhrotunidus Mant. 

The zone of Bhynchav^Ua aitvieH has the hard nodular chalk 
of the Melboum Rock at its base, and this from its superior 
hardness makes a more or less well-marked feature whicn can 
easily be followed across the country. This is particularly the 
case on each side of the Thames valley, but in the north-eastern 
part of the area, the outcrop of the rock retires to the foot of 
the mam escarpment and the feature to which it gives rise is 
less conspicuous. The Melboum Rock is from 8 to 10 ft. thick, 
and it passes up into less nodular chalk, but beds with scattered 
nodules of haraer chalk occur at intervals, and fragments oi 
IiioceraTYius shell are common. In Oxfordshire this zone is 
probably about 60 ft. thick. 

The zone of Terehratulimt consists of firm homogeneous 
white chalk in thick beds, with occasional seams or layers of soft 
grey shaly marl. Such marlv seams occur at variable distances 
&om each other, sometimes there are two only a few feet apart 
and no other one for a thickness of 30 or 40 ft. C(ynulu$ 
9ubrotu7idvs is generally to be found in the lower part of the 
zone, but is rare in the upper part. TerthratuLince occur 
throughout, but in some localities tney seem to be so rare that 
it is cufficult to find a specimen. 

Mr. Osborne White has examined many exposures of the beds 
at the junction of this zone mth that of Holaster planus, not 
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only in Oxfordshire and Buckinghamshire, but also in Berkshire 
ancl Hampshire, with the view of ascertaining whether the cha^e 
of fauna takes place at or below the base of tne Chalk Rock. He 
finds that a seam of soft marl always occurs at a distance of 
several feet below the base of that rock, and that the intervening 
chalk is always of a lumpy or nodular character. 

North of the Thames valley this lumpy chalk is from 3 to 
5 ft. thick, but when traced westward and southward from 
the Thames valley its thickness increases to 8 or 9 ft., always 
having what seems to be the same bed of marl at its ba&^e. 
In the chalk below this marl Terebratidina lata Eth. is 
common, and in the marl it is generally to be found, but above 
this horizon it is rare. In the lumpy chalk Mr. White has 
found Ttrebrattda carnea J. Sow., Ter. aemigloboaa J. Sow., 
Spondylasspinoeua (J. Sow.), and Micraater corbovis Forbes. No 
specimen of Holaater planus or of Echinocorya has been found 
below the Chalk Rock; consequently we may infer that this 
lumpy chalk does belong to the Terebraiulina zone, in spite of 
the rarity of that shell, and that the base of the Chalk Rock 
may be taken as the base of the overlying zone. 

While this Memoir was passing through the press a paper by 
Messrs. Chatwin and Withers on " The Zones of the Chalk m the 
Thames Valley " was published.^ They have found a few other 
species in the lumpy chalk, but their conclusions completely 
confirm the view above expressed. 

In Berkshire the total thickness of the Middle Chalk is not 
more than 160 ft., but it seems to become rapidly thicker as it 
passes beneath the valley of the Thames, so that along the 
outcrop in Oxfordshire it is at least 200 ft., and probably more 
than tnat near Watlington. 

It appears to dip very regularly beneath the Upper Chalk 
which crowns the main escarpment, and it crops out again 
inside the escarpment wherever the valleys have been cut down 
to a level whicn intersects the inclined plane of the Chalk 
Rock. Owing to an error which will be explained in the next 
chapter, these inlying tracts were not completely mapped when 
the area was surveyed, except in the nortn-east corner of the 
district ; and owing to the same error it was supposed that the 
outcrop near. ^Henley was due to a local penclinal flexure.^ 
This is a mistake, and it is now known that tne Henley outcrop 
is only a part of a large inlying tract, one arm of which stretches 
up the Assendon valley to and beyond Stonor, while the other 
arm passes up the Mambleden valley beyond Turville and 
Fingest to the heads of the two subsidiary valleys in the hiUs 
north of Ibstone (see the Map, Fig. 1, Frontispiece). 

iVof. G^L Assoc., vol. XX., p. 390 (I9fl8). 
« See * Cretaceous Rocks of Britain,' vol. iii, p. 205, 
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Strcfftigraphical Details, 

1. Zoilc of Rhynclionellct cuvicri 

The outcrop of the Melbourn Rock enters the area of this map about 
half a mile south of the main road through the village of Blewbury, and 
is exposed in a small excavation at a height of 323 ft. by the side of the 
road leading southward, and known as White Shoot. Still higher up the 
hill firm thick-bedded chalk is seen. 

South of Aston this zone forms a bold escarpment which is furrowed bv 
deep combes. The Melbourn Rock is exposed in a small quarry half 
a mile south of Aston Upthorpe. 

Thence to the neighbourhood of Moulsford there are no exposures. On 
the north side of Kingstanding Hill the base of the zone runs at or near 
the contour of 300 ft., but on the south side hard chalk occurs at a lower 
level, and the outcrop of the Melbourn Rock was not definitely ascertained, 
except to the south of Starveall Farm, whence a feature can be traced to 
the main road at Moulsford Bottom, which it crosses at about 240 ft. 
Thence a bold feature runs in nearly a straight line to the eastward, and 
seems to be produced by a faiilt which brin^ the hard nodular chalk of 
the Bh, cuvteri zone down against the softer Lower Chalk. 

Along this line no exposure of the Belemnite Marls nor of the Melbourn 
Bock could be found, but on the main road south of Moulsford an old 
quarry on the 200 ft. contour exposes hard, yellowish, lumpy chalk, which 
seems to belong to the zone of Eh. cuvteri and is probably not far above 
the Melbourn Kock. No fossils were discovered in it, but the weathered face 
has a disintegrated rubbly appearance, owing to the weathering out of lar^e 
* irregular lumps of very hard chalk ; features which are also developed m 
the chalk of tnis zone at Cleeve, near Goring. 

It was therefore inferred that the Melbourn Rock came to the surface 
on the slope between this road and the river, passing thence below the 
gravel and reaching the level of the alluvium a little to the north of 
Streatley. A small pit in the field a quarter of a mile south-west of 
Streatley Farm exposed a few feet of similar hard chalk. 

On the eastern side or the valley the lower part of the Middle Chalk is 
well exjwsed in the railway cuttings, and at several iwints along the river 
bank. The first cutting north of Goring Station is aoout 30 ft. deep ; the 
lowest beds in the centre are hard and full of fragments of Inoceramus, and 
form regular courses from 1 to 2 ft. thick ; the higher beds are less hard, 
and about half-wav up the face a single egg-shaped flint was found, but 
the whole of the chalk has a yellowish tinge, and probably belongs to the 
zone of Rh. cuvieH, 

An old pit by the bank of the river south of Cleeve Mill exposes the 
lower part of the zone ; hard, vellowish chalk, not regularly bedded, but 
oonsistmg of irregular layers ot loose, rubbly chalk, with lenticular masses 
of hard, shelly chalk, which stand out prominently from the weathered 
face of the pit Rhynchonella cuvieri a'Orb. and Inoceramus mytilaldes 
Mant. are common with some other fossils (see p. 54). Similar chalk 
but in more massive beds, very hard and resembling the top of the 
Melbourn Rock, occur at the level of the water nearer the mill^ and the 
same hard beds are visible in an excavation in the railway cutting about 
150 yards north of the bridge. 

At the north end of the Temple Grounds, where one would expect to 
find still lower beds, there is a quarry with the following section : — 

Ft. 

Soil and rubble 2-4 

Soft white chalk, with finger-like flints - - - - - 8 

Hard, rocky, yeUowish chstlk, with Inoceramus myttloides Mant. 10-1 4 

The dip is northerly, very slight, but sufficient to show that Cleeve 
Btands on a low east and west anticline. 

The actual outcrop of the Melbourn Rock cannot be seen, but it evidently 
forms iJie base of the ridge which runs from Spring Farm to Grove Farm. 
3j the roadside N.W, of Grove Farm fragments of hard, rocky chalk 
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are frequent, and thence the feature can be traced to Mile End Hill, three- 
quarters of a mile N.E. of Qrove Farm, where a small excavation 
snows the base of the rock (see p. 24). 

Though carefully searched for by Braziers Park and Ipsden, no traces of 

the rock could be found, nor any exposure of the Cuvien Zone. The line, 

however, was run by feature to the quarry on White Hill, near North Stoke, 

where the base of the rock and about five feet of the nard nodular rock 

tself are again exposed, at a height of about 270 feet. 

The plateau north of this spot which presents such a fine steep scarp to 
the valley of the Thames has evidently withstood detrition, partly in 
consequence of the hardness of this chalk, and partly, also, perhaps, because 
there may be an east and west syncline beneatn it. 

No exposures occur till we reach Coldharbour Farm, near Crowmarsh ; 
here a deep cutting has been made, exposing the base of the rock (for 
section see p. 26). 

The outcrop is thence concealed bygravel, and though it comes to the 
surface again in the valleys east of Ewelme, no sections were seen. By 
Brockholes Covert, near Britwell House, there is a nit in hard white chalk 
containing Ehyncnatiella cuyieri d*Orb. and Coniu'M huhr^tuwins Mant., 
and there is another small pit east of the house. 

From Britwell the zone can be traced by feature to the quarry by the main 
road east of Watlington Farm, which exposes about 24 ft. of firm, yellowish- 
white chalk, with layers of loose nodular chalk ; the lowest beds are very 
hard, the higher contain RhjfnchmieHa cuvieri and Jnocetnmt in abundance. 

Three-quarters of a mile farther to the N.E., and near the farm called 
Beechwood, there is a small pit exposing the top beds of the Melbourn 
Rock, and about the same distance north of this is a much larger quarry^ in 
which an interesting section is exposed ; the knoll is caused by a syncline 
or pericline, and the beds rise from the centre of the quarry both to the 
N. W. and S.E. In the centre the succession is : — 

Ft- 

Hard nodular chalk, without distinct bedding, and weathering 

into irregular lumps - - - - - - - -14 

Hard compact rock, not nodular, breaking into large blocks - - 4 
Hard rocky chalk with a central nodular or concretionary band, 

but the whole forming one bed - - - - - -li 

Compact chalk, in thin beds, with marly layers, the chalk being 

brittle and smooth - - - - - - - -3 

Band of grey marl containing nodules or lumps of white chalk of 

all sizes, and some of them coated with green matter, thickness 

varying up to -- - - - - - - -Oj 

Hard compact chalk in thick massive beds ----- 4 

27 

These lowest beds are undoubtedly the top part of the Melbourn Bock, 
but the marl above it is an unusual feature, as is also the intercalation of 
smooth compact beds, with the nodular chalk of this zone. 

The rock is next seen in the road cutting south of Lewknor, but the 
section is overgrown ; thence its outcrop strikes E.N.E. below Beacon Hill, 
and it can be seen below the hedge on the London road close to Aston 
Rowant Station ; here it is at a level of 475 ft., and it continues to rise till 
it reaches the 50) ft. contour. 

It is cut through in the road cutting half a mile S.E. of Crowell, the zone 
of Actinocainax phmis dipping sharply into the hill, and overlain by very 
hard white rock, weathering into rounded nodular lumps, and passing up 
into hard yellowish nodular chalk with Inocetumus mytiloides Mant. 

2. Zone of Terehratulina, 

Near Blewbury the chalk of this zone forms Riddle Hill and Upthorpe 

Down, but there is no good exposure of it. It passes eastward to King- 

tanding Hill, where the higher i>art of it, about 50 ft below the Chalk 

Rock, is exposed by the road on the south side of the wood, and consists of 
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soft white chalk, with Terebratulina lata £th. and DUcoidea dixoni 
Forbes. 

This chalk forms the slopes of the deep combes or dry yalle3rs which 
open eastward into the valley of the Thames, but the only other exposure 
is in a pit by the roadside north of Streatiey ; this shows some depth of 
firm white chalk, containing fragments of Inoceramus and a few scattered 
flints in the upper part. Here Dr. Barrois noted ^^Ostrea vesiciUaris, 
Lk., Spondylv^ »j)eciofms Sow.. Inoceramics near to la^iatn$y^ 

On the east side of the Tnames Valley the upper part of the Middle 
Chalk forms a tract of some width from near Cleeve to Harcourt Hill, 
north of Nuffield, but there are very few exposures of it. 

A pit near the oam south of Grove Farm shows part of the Terebtnttdina 
zone, but yielded no fossils. There is a small pit m soft white chalk half a 
mile east of Ipsden, and another by Poors Farm, north of HaUey. 

The uppermost beds are exposea in Garson's Lane, one mile E.S.E. of 
Ipsden, and consist of tough white chalk in solid beds without flints, and 
containing a band of soft chalky in which a species of Inoceramus is 
abundant. The same beds occur m the road-cutting S.E. of Well Place 
Farm. 

The next exposure is a lar^ quarry near Potter^s Farm, south-east of 
Ewelrae, the lower level of this shows about 15 ft. of soft white blocky chalk 
without distinct bedding, and containing a few large flints scattered 
through its mass ; about 12 ft. above the floor there is an irregular layer of 
grey laminated marly chalk ; the upper level is about 20 ft. deep, but 
aisused and obscured. The Chalk Rock is just exposed at the upper end of 
the working. Terebratulina lata Eth. is very abundant in the lower beds, 
and Bhy^nch&nella plicatUis (J. Sow.), Spcmdylus »jnno8U8 (J. Sow.) and 
remains of Inoceramus were obtained higher up. The chalk has been 
burnt for lime. 

An old pit by the roadside, over half a mile east of Britwell House, 
shows firm white chalk with Terebratula semiglobosa J. Sow. and Tere- 
bratulina lata Eth. 

The uppermost beds of the Middle Chalk are exposed in small pits at the 
foot of tne hill south of Howe Farm. At the top of one of these excava- 
tions, on the western side of the road, and a few feet below the Chalk Rock, 
there are irregular marly seams, beneath which Terebratulina lata is 
common. Plicatida barroisi Peron, Inoceramus ^PP"> and Ostrea also 
were noticed. The lowest beds are seen in the upper level of the quarry bv 
the Henley road, S.E. of Watlington ; they consist of firm white chalk 
with Conmus suf/tvtundus Mant., etc., but I did not notice any flints. 
From 25 to 30 ft. are exposed. 

The higher beds are seen again in a pit in the combe on the north side of 
Watlington Hill, by the roadside below Bald Hill, near Lewknor, and on 
the main London road up Aston Hill. 

They are quarried by tne side of the road north-east of Kingston Grove, 
the pit showing firm white chalk with curvilinear planes of division, but no 
definite bedding. No flints nor any fossils were seen. 

The same kind of chalk, but at a lower horizon, is dug in a small pit 
just above the zone of Rhynchonella cuvieH south-east of Crowell, and 
again in a larger pit on Chinnor Hill, near Carlton House, but no fossils 
were found at either locality. 

Mr. H. J. Osborne White contributes the following notes on exposures 
in the vallevs north of Henley :— 

"The highest beds of the Terebratulina Zone are exposed at the bottom 
of the well-known Chalk Rock (marry by the lower lodge at Henley Park. 
The chalk is white, harsh to the touch, and rather massive, though it 
assumes a flaggy cnaracter on weathering. A description of the whole 
section is givenbelow (p. 42). 

"At the eastern end of a deep (and. for the most part, overgrown) 
(luarrv a quarter of a mile north of the Telegraph Office at Greenlands there 
is a clear section, 26 to 30 ft. deep, of beds rather lower in the zone. The 

1 * Recherches terr. Cr^tac6 Sup. de TAngleterre,* etc. (1876), p. 147. 
Messrs.Chat win and Withers have lately published a detailed dene ription of 
this section. Ptoc, Gfol, Attoc, vol xx (1908), p 405. 

10322. D 
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chalk ia rather soft^ white, blocky, and almost flintless, and contains a gvey 
marly band, a few mches wide, about 20 ft. above the floor of the working. 
Fossils seem exceedingly scarce, and an examination of well-weathered 
surfaces revealed nothing of interest. 

" The highest beds are seen again at the kiln, one furlong north of West- 
field Farm, west of Medmenham. The lower part of the large pit there 
shows about 15 ft., and formerly showed 30 ft. or more, of firm to 8of% 
widely-juinted, white chalk, containing marly seams, and becoming greyish 
and tougher towards the top. There are a few thin lenticles of flint with 
ill-defined boundaries. A well-marked marl seam, 1 in. to 3 ins. thick 
(with another less distinct just below it), separates these beds from the 
harder lumpy chalk which merges into the Chalk Rock, 5 ft. to 6 ft. above. 
IWeh'atuhna lata occurs sjMiringly at the top, but becomes common in the 
whiter beds about 10 ft. down. The other forms collected by me are : 

Scalpellum fossula ? Dai^n, 
Inoceramus cuvieri J, de C. Sow, 

„ sp. (near to I. mytiloides Mant.) 

Ostrea vesicularis Lam. 

Dimyodon nilssoni {Hag.) [Plicatula sigillina S. P. Woodw.'\ 
Spondylus spinosus {J Smo.) 
Terebratula semiglooosa J. Sow. 

„ camea J. Sow. 

Terebratulina striata Dav. 
Micropora hippocrepis Goldf. 
Cyphosoma radiatum Soru]. 
Discoidea dixoni Forhes 
Micraster corbovis Forbes 
Porosphaera globularis (PhilL) 

" Terebratulina-chsilk from this quarry was used, with brick and flints, 
in the construction of the church and some of the older houses in the 
village of Medmenham, and has been worked for building on the Danes- 
field estate in recent years. The beds which were bemg quarried for 
building- stone in the lowest part of the pit, below ground- water level, in 
1889-90, are of compact, widely-jointed wnite chalk, with fine interlacing 
venules of a pale-grey tint. 

" Although it forms the bottom and lower side-slopes of the Assendon 
Valley, from Henley up to Turville Park, the Middle Chalk ha^ been little 
work eel in that combe. The best sections are those in a series of small 
excavations, above and below the 400 ft. contour-line, in the banks of the 
pretty hollow lane which runs from Hollandridge Farm south-soutJi-east- 
ward to the main road between Pishill and Stonor. These show white and 
greyish-white blocky chalk, with occasional seams of marl, and grey bands 
of closely- set, impersistent, marly laminte. Fragments of an Inoceramus like 
/. imftiloiden are abundant in places, but other fossils are not easily found. 
Prionotropis woolgari (Mant.), [casts], Jiioceramtis brongniarti J. de C. 
Sow., /. cuvieri J. de C. Sow., Ostrea sp.y SjKmdylus «/)., and Terebratulina 
lata Eth. have been got from the lower beds, which are probably 50 to 
60 ft. below the top of the zone. 

" A tongue of Middle Chalk runs up the western fork of the Assendon 
Valley, from Middle Assendon nearly to the Rifle Range at Maidensgrove 
Scrubs. There is a little opening in greyish, flaggy chalk by the roadside 
at Bix Bottom Farm, and smaller exposures occur in the road-banks farther 
n\) the valley. 

* Between Mill End, at its mouth, and Wormsley, north- west of Ibstone,' 
at its head, the broader valley of Hambleden is cut from 50 ft. to upwards 
of 100 ft. into the Terebratidina Zone. It is possible that the 
RhyrurJuynella curne?^ beds immediately underlie the Valley Gravel near 
Turville and Fingest. 

" Road-bank exposures of the higher zone are numerous, and fair sections 
can be seen to the south-west of Flint Hall ; on the end of the Turville 
Hill spur, west of Fingest • in the hollow lane running south-eastward 
from North End to Turville ; and at the corner of the copse near tbQ 
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bams a quarter of a mile south-east of Ibstone Manor Farm. None of 
these sections has l^een closely examined, and the only fossils I can record 
are:— 

IVionotropis woolgari {Mant.) Terebratulina gnicilis wir, lata Eth, 
Inoceramus sp. (near t<j I. mytiloides Eschara lamarcki Hag. 

Mant.) Proboscina ? 

Inoceramus si)p. Asteroiilea 

Ostrea up. Hemiaster minimus (Ag.) 

Plicatula barroisi Peron Ventriculites mammillaris 2\ 
Terebmtula semiglobosa J. Sow. Smith'' 



10322. P % 
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CHAPTER VII. 

UPPER CRETACEOUS {coiitimifd). 

Upper Chalk. 

By a. J. Jukes-Browxe and H. J. Oshorxe White. 

Only a portion of the Upper Chalk enters into the structure 
of the area under description, the zones comprised in this 
portion being (1) the zone of Holaster iilanu8\ (2) that of 
Ailcraster caiieativdhtariuvi ; (3) the greater part of the zone 
of M. c(yi\i7iguinum. The maximum thickness coming in 
between *he base of the Chalk Rock and the surface on wiich 
the Eocene outliers rest being from 250 to 260 ft. The beds 
which compose the three zones above mentioned will be treated 
separately m the following pages. 

1. Zone of Holuater plcniu8. 

The zone of Holaat^r plai\v4i, which includes the beds knowTi 
as the Chalk Rock, is now taken as the lowest part of the Upper 
Chalk. The line engraved on the map is that of the base ot the 
Chalk Rock, and for all practical purposes it represents the base 
of the zone. The base of the Chalk Rock was so regarded in the 
general Memoir on the Upper Chalk (1904), though it was 
admitted that this rock passed down into the imderlymg chalk. 

Before the publication of that Memoir, Dr. A. W. Rowe had 
shown that the base of the zone could be fixed in all the south 
coast sections by the incoming of Micraster piweuraor Rowe and 
M. leskei (Desm.), but as none of these sections include a typical 
development of Chalk Rock, they did not settle the question of 
the zonal position of that rock in those counties where it is 
found. 

As stated on p. 30, further examination of the lumpy chalk 
which underlies the Chalk Rock in this area has only confirmed 
the view that the base of the rock is the base of the H. planus 
zone, for in spite of the careful search made by Mr. Osborne 
White in every exposure, no specimen of H. j9ia7iit«, MicraMer 
Uskei, or Echinocoi^ya scutatus Leske has rewarded his 
efforts, neither have any been found by Messrs. Chatwin 
and Withers. The Chalk Rock forms a band 3 or 4 ft. 
thick of hard cream-coloured limestone, containing grains 
of glauconite and including one or more layers of hard green- 
coated nodules, which consist of compact yellowish and shghtlv 
phosphatic chalk. It generally contains some of the characteristic 
fossils ; its upper surmce is usuaUy a layer of the nodules. 

Above the rock-bed is a variable thickness (12 ft. to 22 ft.) 
of nodular chalk, consisting of hard lumps embedded in^ a 
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matrix of soft mealy chalk. Solid flint nodules occur at intervals, 
and generally along planes parallel to the bedding, but are set 
wide apart; frequently, also, there are some small scattered 
globular flints with thick white rinds. In these nodular beds 
Micraster prcecursor is usually so abundant that I have referred 
to them in my note books as the " Micraster Beds." 

At the top of these beds there is in some places a thin bed of 
hard yellowish limestone, resembling the (Jhalk Rock below; 
this bed is from 12 to 18 in. thick, and occurs at or near 
the top of the zone. At other localities, however, no such 
rock-bed can be found, and the beds at the top of the zone 
exhibit much variety, changing within short distances. Mr. 
Osborne White has recently visited most of these exposures, 
and has been able in most cases to fix the approximate junction 
of the zone with that of Mictuater cortestiuUnamum by the 
evidence of the varietal changes presented by the tests of 
Micraster prcecursor^ and he finds the total thickness of the 
zone of Holaster planus to be about 26 ft. 

It has also been foimd that a serious omission was made 
in the mapping of the district, but the fact was not dis- 
covered until the colour-printed map (Sheet 254) was ready for 
issue. It would appear that the late Mr. J. H. Blake failed to 
obtain evidence ot the existence of the Chalk Rock along the 
valleys which open out north of Assendon and Hambleden. 
He had mapped it as passing under the floor of these valleys 
near the places above mentioned, but Mr. 0. White has found 
that the level of the Chalk Rock rises northward and allows a 
broad strip of Middle Chalk to be exposed around Stonor in the 
one valley and around Turville and Fingest In the other, as 
already stated (see p. 30). 

Since this omission could not be corrected on the colour- 
printed issue of the Geological Survey Map, it has been decided 
to show the correction on a map specially prepared for this 
Memoir by Mr. Osborne White, whose exploration of the 
country led him to discover the mistake. If tnis map is com- 
pared with the published 1 in. sheet, it will be seen that the 
neight to which the outcrop of the Chalk Rock rises north of 
Fingest and Ibstone approximates to the level at which it was 
found by mo to occur near Radnage ; this mapping proves that 
the base of the Upper Chalk forms an inclinea plane which is 
practically uninterrupted by flexures, so that where valleys have 
oeen cut down below the level of this plain inlying tracts of 
Middle Ghalk have been exposed. 

The outcrop of the Chalk Rock between Henley and Ham- 
bleden is not, therefore, due to any anticlinal or periclinal flexure, 
as the original mapping led one to suppose, but is merely part 
of the exposure or the inclined plane above mentioned. 

A. J. J.-B. 
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Stratujraphical Details^ 

1. Exposures Along the Escarpment. 

By a. J. Jukes-Browne. 

The outcrop of the Chalk Rock, and consequently that of the zone of 
Holaster planus^ enters the area of Sheet 254 aoout three-quarters of a mile 
south of Blewbury, and it runs out along the promontories of Cholsey 
Downs, Moulsford Down, and Thurle Down. In this district surface 
exposures are occasionally visible, but no quarry or clear road-section was 
seen during the progress of the Survey in 1885. 

After passing southward by Streatley and Basildon,^ it re-enters our 
area on the eastern side of the Thames Valley to the south-east ot Cleeve, 
and in the road-cutting about a quarter of a mile east of Fairfield House, 
close to the 300 ft. contour line, the following section was seen in 1885 : — 

Ft. 

7. Soft white chalk- with a thin layer of flint at base - 5 
6. Hard yellowish limestone in loose lumps - - - 1 
^ ] 5. Micraster Beds, consisting of hard lumi)s of white 
' •^ i I chalk embedded in soft powdery chalk, with a few 

©-5 scattered flints - - 12 

g ^ 4. Chalk Rock. Hard white limestone without green 

!>5[o grains passing down into very hard compact 

•^ yellowisn rock with much glauconite, and contain- 

mg several layers of green-coated nodules - - 5 
3. Hard rocky chalk passing down in rough nodular 

chalk 2 

2. Layer of soft shaly marl Oj 

1 . Firm bedded greyish-white chalk, nodular in places - 4 

About • - 30 

The Micraster Beds are here less productive than usual, but 1 f«>und 
EchinocorjfB scutatus Leske, SjKyiidylus smivosus (J. Sow.), and Terel/nUxda 
earned J. Sow. Messrs. Chatwin and Withers have obtained some fossils 
from the Chalk Rock here.* 

The outcrop of the rock ican be traced round the hill into the combe by 
Elvendon Farm, where I found fragments of it in the bank by the roadside. 

It is exposed in Red Lane three-ciuarters of a mile N.W. of Woodcote at 
a level of about 380 ft., showing in the bank as hard, cream-coloured 
rock, much of it with green grains from 3 to 4 ft. thick. 

In Garson^s Lane, one mile E.S.E. of Ipsden, the base of the rock is seen 
in the pits by the roadside at a level of 426 ft, a hard, yellow limestbne 
with green nodules, and 50 yds. further east there is white, powdery 
chalk, with hard lumps (the Micraster Beds). 

No sign of the i*ock could be found in the road-cutting above Well 
Place, though fragments of the rock had been used for making the road, 
and tnere is a small grass-grown pit at the level where its outcrop should 
be. Neither could it be found east of Hailey, but on Batchelor's Hill, east 
of Wicks Wood, its outcrop was found at a level of about 460 ft 

In 1886 it was not exposed along any of the roads between Warren Hill 
and Ewelme Downs, and hardly a fragment of it could be found ; thus 
showing how completely the outcrop of the rock may be hidden l>eneath 
soil and wa.sh. Mr. Osborne White, however, states that a little of this 
rock, with its green-coated nodules, can be seen between the top of the 
talus and the turf at the upper end of the pit in Terebratvlina- cheAk to 

1 See ' Geology of the Country Around Reading' {Man, Gcol. Snrv.), p. 9. 
* See Froc. Ocol, Assoc,, vol. xx, p. 393. 
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the south-east of Potter's Farm. He also points out that the outcrop of 
this bed must cross the main road from Henley to Oxford nearly half a 
mile further to the north- westj and some 80 ft. lower than is shown on the 
1-in. map; for a small roadside excavation, rather more than a furlong 
north-west of Ambrose Farm, shows yellowish nodular chalk which clearly 
belongs to the upper half of Jlolaster jdanus zone. In view of these facts it 
is proTxable that the Upper Chalk boundary line has been mapi)ed at too 
high a level throughout that part of the escarpment which lies between 
muren Hill and Ewelme Downs. 

From the pit near Ambrose Farm, just mentioned, Mr. White obtained : — 
Inoceramus cuvieri J. de C, Sow, 

Dimyodon nilssoni (IIckj.) [= Plicatula sigillina /S'. F. Woodw.] 
Lima (Plagiostoma) hoperi (Mant.) 
Spondvlus spinosus {J, Soto,) 
Knynchonella plicatilis {J. *Sow.) 
Terebratula carnea J, ^Sow. 

p semiglobosa J, Sow. 

Cardiaster cotteauanus d!Orb, 
Cidaris sp. 

Echinocorys scutatus Le^ke (gibbous form) 
Holaster placenta Ag. 

„ planus {Mani^ 
Micraster prajcursor Rowt 
Pharetrospongia strahani Soliait, 
Porosphaera globularis (PhilL) 
Ventriculites infundibulifomiis S. Woodic, 

The examples of Mknister prcecursor have "slightly inflated" inter- 
poriferous areas. 

On White Hill, north-west of Swincombe, the rock crops out in the road 
at a level of 521 tt. Passing out of the combe it juts out westward in the 
fine promontory of Swincombe Down, and fragments may be found near 
the end of the Danish entrenchment, which runs along the north side of 
this hill. 

In Howa Lane (south of Howe Farm) a little of the firm, lumpy, beds at 
the base of the rock was visible (in 1906) in a ditch near the bottom of the 
hill, at about 550 ft., and a few feet higher than the pit in Terehratulina' 
chalk noticed in the last chapter (p. 33). 

On Watlington Hill fragments of the rock occur in the deep ditch for 
carrying off rain-water just above the 600 ft. contour, and there are old pits 
by the roadside, whence I was told that " i-ag " for road mending and for 
building walls had been dug. The lower part of the wall in the yard of 
the Fox and Hounds Inn, Watlington, is built of Chalk Rock, which was 
also used for road material when the parish had the care of the main road 
to Henley. 

In the roadway on the north side of Shirburn Hill the outcrop is not 
clear, but what appeared to be the upper bed of the rock, as seen further 
nortn, was observed at 100 ft. overlain by chalk with a layer of tabular 
flint 

Near the road to Lewknor, down Bald Hill, and only just above the 
600 ft contour line, there is a pit exposing Chalk Rock, but though 
seemingly undisturbed, this can hardly be in sihi, and is probably part of 
a mass that has slipped down the steep slope. 

On the east side of Beacon Hill, which is the next promontory, fragments 
of rock were found at a level of about 670 ft., and this is exactly the level 
of its outcrop at the quarry by the London road on Aston Hill. 

At this (luarry there was (in 1885) an excellent section showing two 
separate beds of Chsdk Rock, with the Micraster Beds between them, as 
follows :— 



40 



UPPER CRETACEOUS. 



Upper 
Rock. 

Micraster 
Beds. 



Chalk 
Ruck. 



Ft. 
4. Soft, thin-bedded chalk, with a layer of flints* in the 
middle - - - - - -- -6 

3. Course of compact, yellowish rock, with green 

nodules _-_--__-i 
2. Dull, white, lumpy chalk, consisting of soft, mealy 
chalk, with nard lumps and many fossils, especially 
near the base, where it contains much glauconite 
and a layer of peculiar flints - - - - - 14 

1, Loose, rubbly rock, with green ^ains, green-coated 

nodules, and many fossils. Passing down into - 1 
Compact cream-coloured rock, with another layer of 
V nodules about 2 ft. down (base not seen) - - 4 

26 

The bedding is nearly horizontal, and small slips or faults are numenms. 
There is a remarkable abundance of glauconite grains, the base of the 
chalk above the lower rock being in some places more of agreensand than a 
chalk, and they extend u])wards for at least 2 ft. l%e flints at this 
horizon are rou^h and carious with hollow spaces. 

After 1885 this quarry remained for many years un worked and obscured 
by talus, but was re-opened in 1907, and was visited by Messrs. Chat- 
win and Withers, who carefully collected from each horizon and have kindly 
placed the results at our disposal. 

In the chalk above the upper rock they found : — 

Micraster praecursor Rowe (of the Echinocorys seutatus Lake (bits) 



M. cortestudinarium zone type) 
llolaster placenta Afj, 
Rhynchonella limbata (ScJdoth.) 
Terebratula camea J, Sow, 

„ semiglobosa J. Sow. 

From the upper rock (3) they obtained the following : 

Micraster cortestudinarium (G^o/((/*.) Inoceramus sp. 

„ praecursor Rowe 
Holaster sp. (bits) 
lk)urgueticrinus s}>. 
Pleurotomaria perspectiva {ManU) 
Spondylus spinosus {J, Sow,) 

From the Micraster Beds they obtained :— 



Inoceramus sp. 
Serpula fluctuata J, Soto. 
Membranipora elliptica Re^tss 
Ventriculites impressus T. Smith 



Dimyodon nUssoni (Jlof/.) [ - Pli- 

catula sigillina Woodw.] 
Terebratula camea J. Sow. 
Serpula granulata J, de C. Sow. 
Plocoscyphia convoluta {T. Smith) 



Micraster praecursor Rowe 

„ leskei {DesnwuL) 
Holaster planus {Mant.) 

„ placenta Ag. 
Echinocorys seutatus Leake 
Hi)ondylu8 spinosus (J. Sow.) 

., latus {J. Sow.) 

Terebratula carnea J. Sow. 

„ semiglobosa J. Sow. 



Nautilus sp. 

Oxyrhina sp. 

Serpula fluctuata J. d^i C. Sou*. 

„ plana S. Woodw. 
Stomatopora gracilis (J/. Edw.) 
Proboscina au^ustata (d'Ch'b,) 
Berenicca disciformis (l/(t(/») 
„ cf. phlyctienosa Ren^m 
„ cf. contracta Seelet/ 



From the Chalk Rock (No. 1) the following were obtained : - 



Nautilus sp. 

Crioceras ellipticum {Mant.) 

Barbatia cf. geinitzi {Rttuss) 

Inoceramus sp. 

Pachydiscus peramplus {Jfant.) 

„ sp. 

AveUana cf. humboldti Midler 
Cerithium cuckhamsliense Wood^ 
Dentalium turoniense Woods 
Solariella gemmata (J. de C. Sow.) 
Trochus beroscirensis Woods 
Turbo geinitzi Woods 



Pleurotomaria sp. 
Septifer lineatus (J. de C. Sow.) 
Spondylus spinosus (./. Sow.) 
Terebratula carnea J. Sow. 

„ semiglobosa J. Soiv 

Rhynchonella cuvieri d^Orb. 

., plicatilis (J, Souk) 

Serpula ampullacea J. de C. Sow. 
Holaster planus (Mant.) 
Echinocoiys seutatus Leske 
Parasmilia centralis {Mant.) 
Clioiia cretacea (Fortlock) 
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It may be meotioned that five apeciijions of the Ninitiln* were obtained 
from the topmout looee glaucouitic bed. 

Abont a furlong east of the above, and un the lower road from Warren 
Farm, there is an old limekiln in a slipped matis of chalk where a Hiniilar 
section muat have formerly been visible, but it in now mucli hidden by talus. 

The upper beds are seen a^n in a small ])it by the ruad east of 
Kingston Grove ; here the section is :— 



Micnuter 
i/rUtt uditutriii ii 



h,„„ [*■ 



Zone of 
UiAutter /ilun 



White, challc with scattered Hiiita, with a 
line of large Hint nodulers at the bottom - 

Thin-bedded white chalk with two thin 
aeanis of tabular flint .. _ _ - 

Hard cream-coloured rock with gruen 
nodules and ferraginoUH concretions ; well 
defined above, but merging below into the 
underlying chalk - - _ - - 

Ukranler BeiU. — Hard yellowish chalk 
which becomes nodular lielow, consisting 
of hard lunii^, embeddwl in soft greyish 
mealy chalk 

1,0 f'l...ll. If,. 



ru 



14 



1. The C%ilk Hoc/.- is hidden by talus, but 
is seen on the Imnk on the other side of 
the road. The upper rock bed (3) was still 
well exposed in 190C, but, though closely 
I examined, yielded no fossils of intereiit. 
The base of the rock is exitosed at the top of an old jiit on the cart 
road down Urowell Hill ; and another good section of the whole group 
occurs in a pit by the main road on Uhinnor Hilt, esaclly on the contour 
line of 700 ft. Fig. 4 is a sketch of this pit. 



Fiij. 4. — VUw of <t QuiiiTy on Ckinnor HUl. 



-.1^ 










ii UPPER CREtACiBOUS. 

Ft- 
4. White chalk with three layers of fiints the lowest nearly 

continuous ----------- lo 

r 3. Hard yellow rock, upper surface well defined, 

I merging below into underlying chalk - 1 

I 2. Dull white mealy chalk with lumps of hard 

Zone of I white chalk (Micras.ter Beds) - - - 14 

liohuitei' planus. "1 1. ChtUk i^oc/l-.— Hard yellowish limestone 

I with a layer of green-coated nodules at 

I the top and many green and black grains, 

t seen tor ______ g 

27 

The contrast between the dull white tint and lumpy character of the 
Micraster Beds, and the whiteness, even fracture, and bedded character 
of the chalk above the u[»per rock bed is here very marked. — (A. J. J.-B.) 



2. Exposures on the Dip -slope. 

By H. J. 0. White. 

The best sections in the inliers are those in the quarries 
openefl on the northern slope of the Thames Valley, between 
Henley and Mcdmenhara. borne account of their lithological 
fejxturcs has been given in previous publications of the Geological 
Survey and elsewhere, but, so far as I am aware, no attempt to 
determine the limits of the Holaster planus Zone in them has 
hitherto been made. 

The results of my o^vn recent examination of these sections 
arc not wholly siitismctory, for distinctive fossils are very scarce 
near the bottom of the zone, while the highest beds are in no 
case sufficiently accessible to enable one exactly to locate the 
junction with the overlying M, cartentuilinarium chalk. As 
Mr. Jukes-Browne has sfatea in the introduction to this chapter, 
the upper limit of this zone is unmarked by any persistent 
lithological feature. 

In a disused quarry at the lower lodge of Henley Park, and about a mile 
north of the town, the subjoined section is seen :-- 

Zones of Mim-asttr \ Ft. 

lnd^*7/^tT/^Tr ' ^- ^X^i^e ^halk, with many flints, in somewhat 
vianus (i unction '^ irregular courses ; a well-marked flinty 
' - - - ^ band, iron-stained in places, at the base. 

Jlicra^ler jn'o^uraor RowG - - - 12 



probably oet ween 
1 and 3 ft. from 
l>ase). 
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Zone of 

Holtuier planus, 

25i ft. 



^5. Irre^arly blocky to lumpy and nodular Ft. 
white to greyish- white chalK, consisting of 
hard, ill -defined lumps in a firm to soft 
matrix. Some solid iiint-nodules, disposed 
in more or less widely-open courses, and 
becoming notably scarcer aownwards ; also 
scattered, small^ globular flints, with thick, 
friable, white nnds. A more definite layer 
of flints at the base. 

Inoceranius cuvieri J. de C. Sow.; /. spp,; 
Ostrea vesiciUarU Lam. ; 0. sjm, ; Plicatula 
fHivroiM Peron ; Dimyodon nussoni (Hag.); 
Sf)ondylus latus (J. Sow.) ; *S'. 9pino8ius (J. 
Sow.) ; Rhynchonella piwaiilis (J. Sow.) ; 
R. reederiMs Eth. ; Terebrahda carnea 
J. Sow. ; T. semiglofHita J. Sow.; Stoma- 
iopora fjracUis Edw. ; Serinda mp. ; 
(fyptiosouia radiatum Sorig. ; Echino- 
cor 1/8 scuUUhs Leske (gibbous and ovate 
forms) ; Ifolaster placenta Ag. : Micrast^r 
cortestwdhuirium (Gk)ldf.) ; M. ^yrcecursor 
Howe ; Ventriculites i/iammtllaris T. 
Hmith : V, aln/onoides 'Siant. - - - 21 J 
4. Chalk jRock. — Hard, yellowish, crystalline 
limestone, with grains of clauconite and 
layers of green- coated nodules, one of the 
latter occurring at the top. Upper limit 
clearly marked, but not the lower. 
Crooked, branching borings abundaiit. 

Heteroceras sp, ; Scaphites geinitzi d'Orb.; 
Cerithiuni sp. ; rlexirotomaria ]t€rsj)ectiva 
(Mant.) ; Cuspidfiria cau/iata Nilss. ; luo- 
reramus sjk ; hj)oiidyhts spinosus (J, Sow.) ; 
Teredo auuthisl^cemi (Goldf.) ; Iraipezium 
tra])ezoixl(ue (F. A. Roemer) ; Rhifncnonella 
jtlicatilis (J. Sow.) ; Terehratula carnea J. 
Sow. ; Echinoconfs sctttatus Leske ; Ser- 
pula tjrannlata J. do C. Sow. ; Micraster sp. 
(c€wts of a small form) ; Parasmilia cen 
tiyilis (Mant.) ; Plocoscyphia convoluta 
T. Smith - - - - - - 4 

^3. Hard to firm, lumpy, greyish- white chalk, 
with a few small, angular, green con- 
cretions ; becomes irregularly blocky 
towards base. 

Inoceramus cunieriJ. de C. Sow. ; /. sp. ; 
Ostrea vesicular is Lam. ; Terehratula semi- 

flobosa J. Sow. ; Terehratulina striata 
)av. ; Discoidea dixoni Forbes [=2>. 
minima] Micraster corbovis (Forbes) - 4 J 

2. Seam of grey marl, 1 to 3 ins. 

Inoceramus sn. (fragments). 
1. White to greyisn-white chalk ; firm, harsh 
to the touch, and widely jointe^l (flaggy 
where weathered). Contains a thin seam 
of Krey marl 1 ft. below top. 

inoceinmus sp. ; Ostrea. sp. ; Spondylus 
spinosus (J. Sow.) ; TerelyratuUna lata 
Eth. ; Cidaris serrifera Forbes ; Poros- 
ph(tra yloljularis (Phill.) - - seen 9 

The examples of Micraster prcecursor found at many horizons between the 
base of bed (5) and the top of the flint band at the base of bed (6) are all 
of B. planus Zone types, and *a comparison of their features with those 



Zone of 
Terehratulimi (top). ' 
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of the tet^ts of the same species obtained from beds at the iunction of the 
11, planus and J/, cortestudiiiarium Zones elsewhere leaas me to think 
that the upper limit of the former zone in this section occurs between 
22 and 24 ft. above the upper surface of the Chalk Rock. Tests with 
distinctly "sub-divided" areas — presumablv from the middle or upper 
part of bed (6) — are found on the talus. I have met with no " sutured" 
forms at a greater height than 3 ft. above the Rock. It may be mentioned 
that the example of Sfotmito/iora gracilis recorded from bed (5) Li 
attached to a cast of Micraster, at the upfx^r surface of the Chalk Rock. 

Chalk Rock, about 3 ft. thick, is exoosed at the top of the steep bush- 
grown talus in the old quarry north ol Greenlands Telegraph Office, but I 
have seen no fossils in it. 

At the iiuarry north of Westficld Farm, to the west of Medmenham, 
where chalk was worked for building-stone in 1899, and is now burnt for 
lime, the following succession is exhibited : — 

Zones of 

Mkraster 

antestudimiriu in 

and 
Hohuter jdaims 
(junction prob- 
ably b or 6 ft. 
alxjve base of 
bed 8). 



Zone of 
Jloldsterjflanus. 



I Ft 

I U. White chalk with many bands of rather small 

flints. 
' A conspicuous course of flints at the base - 10 1 

' 8. White chalk with fewer flints ; a well-marked 
I course of flints at the base. Echinocorjfs 

I scutatus Leske (gibbous form) Mtcraster 

pnH'ursorB^O'Wii 12 1 

7. White, irregularly-blocky to lumpy chalk (with 
an ill-delined nodular layer 8 in. from the 
top) iiassing down into a greyish and more 
nodular chalk with some thin marly ixirt- 
ings. Flints— far apart in courses and 
scattered — are not uncommon near the top, 
but scarce towards the bottom. Snuul 
globular flints with friable rinds occur 
throughout. Inocmyimns cuvieri J. de C. 
Sow. ; /. 8JK ; Ostrea vesictUaris Lam. ; 0. 
»p.\ SiKyitaylm laius (J. Sow.) ; S. s/niiosus 
(J. Sow.) ; lihijuclifmeUa plicatllis{i , Sow.); 
Terehratula carnea J. Sow. ; T. seniitjlobosii 
J. Sow. ; I'erebrahdina striata Dav. ; 
Str/nUas^Ki Bryozoa; Echinocon/s scut^itus 
Leske (gibbous, ovate, and other forms 
Jlolaster placenta Ag. ; //. planus (Mant. 

Jli^raster cortestmhmirium (Gk)ldf.) ; ^ 

j jn'o^cursM' Rowe : VentrictUites sp. - - 17j 

;^ 6. C/uUk Rock: Hard, cream-coloured crystal- 

I line limestone, with two well-markeMi and 

I other less distinct layers of green-coated 

i nodules. The junction ^^ith bed below is 

I marked in some places by a joint-jdane. 

JJaculites bo/iemicus Fritscn and Schloen. ; 

Scaphites geinitu d'Orb. ; Cerithium 

saumltrsi Woods ; Pleurotwnaria j^er- 

s/nfctiwi (Mant.) ; Avellami sp. ; Trochus 

', berocscirensis Woods ; 7\ schliittri Woods ; 

i Turbo s/k; Area cf. fjalliennei d'Orb.; *S/x>n- 

I dvlus latus (J. Sow.) ; Inoceramus sp. ; 

Rhym:Jiondla jtlicatilis (J. Sow.) ; R. 

I reedensis Eth. ; StonuUojfora gracilis (M. 

i Edw.) ; 2'erebrafula carnea J. Sow. ; T. 

\ seniiglobosa J. Sow. ; Echinocorifs scutatus 

i Leske ; Jficrtister praxursor Rowe (small) 

1 Echinoids, thin-testeil, — seen only in section. 

Parasniilia centralis (Mant.) ; Ventriadites 

ajt. 4 
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Ft. 
5. Hard, lumpy chalk, mssing down into firm, 
massive chalk with fine, imdnlate, marly 
' laminae o.J 

Zone of **• ^^^ ^^ ^^y ™^''^ y 1 to 3 in. 

T^^liu^s .i: ^ ' 3. Greyish- white, firm chalk, with a thin seam 
(i^dT ' of ^rey marl at the base - - - . i 

^ P''" 2. Greyish, firm, massive chalk, becoming whiter 

downwards. Flints in thin lenticles and 
horned and finger-shaped nodules - - 13 
1. Firm, white chalk - - - - seen for 3 

The fossils found in beds (1-5) have already been mentioned (see above, 
p. 34). 

The beds have a slight dip to the south-east. 

The rate of intraformational change in the test-features of Min-a^fer 
prcpcursor ^and M. ccyi^Ustudimirium) appears to be the same as in the 
Henley Park section. The highest test ot Micranter 2^cFcurm7' obtained 
by me occurred about 19 ft. above the Chalk Rock. It is of the 
" moderately inflated " type. I think it unlikely that the upper limit of 
the HolaMer j)In7iuR Zone here is situated less than 22 ft. alwve the top of 
the rock. 

In his description of the M. cor test itd inn ri urn Zone sections of Oxford- 
shire and Buckinghamshire. Mr. Jukes-Browne (Cret. Rocks of Britain, vol. 
iii, p. 216) quotes the following note by Mr. W. Hill: — "*A ouarry at 
Medmenham, north of the church, shows some 40 to 45 ft. of cnalk, but 
the face is inaccessible except near the base. The lower 10 ft. consisted of 
lumpy chalk of irregular texture, and above this is a layer of large flints 
rather widely separated. The next 20 ft. contained many scattered flints 
and one prominent flint floor. The highest part consists of massive chalk 
with large rough flints in irregular layers.' " From the lumpy beds below 
the first well-marked flint course, 10 to 12 ft. above the floor of this pit, I 
have obtained: — Inocermnu^ cuvieri J. de C. Sow.; /. »p.; Terehratuht 
aemif/lobosa J. Sow. ; Bhynchonella plica tt'lifi (J. Sow.) ; Seiimhi iiinm 
Goldf. ; S, plana S. P. Woodw. ; BourcfueticHnus (columnal) ; CidariR 
fweptrifera Mant. ; Echiiiocorys snifatus Leske (rather small gibbous and 
ovate forms) ; Metotmater parkinsoni (Forbes^ ; Mici^asttr jtro'cursor 
Rowe ("slightly inflated'* type. 5 and 12 It. above floor of pit) 
Porosphcera globularis (Phill.) ana Flocoscyphia convoluta (T. Smith). 

These lowest beds are, therefore, in the zone of 11, planus, and it is 
probable that the flint course at their top is a continuation of that seen 
at the base of bed (8) in the section at the kiln, described above. Fragments 
of Chalk Rock were thrown out of a shallow well by the entrance to 
the quarry, and other pieces (probably nearly in situ) were formerly to Ix* 
seen at the spring beside the Marlow road, a little to the south-east. 

On the south side of the Thames, debris of the Chalk Rock can be seen 
at many points in the banks of the Henley-Remenham-Aston lane, 
but there is no clear exi)osure of the limestone in position. There are 
remains of a shallow working on the outcrop of the rock north of 
Remenham Lodge. 

A good section of the up]>er part of the zone is shown in the pit 
east of Remenham Church. Since Mr. Jukes- Browne's Memoir on tlie 
Upper Chalk api>eared (in 1904), this pit has been reworked for chalking 
the soil on the gravel-terrace just above, and the character of the beds 
can be better made out. 
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Zones 
of 

rorfes- 

fudituirmm 

and 

Jfolaster 

platius 

(junction is 

probably 

within 

5 ft. 

of base 

of this bed). 



Gravel. Ft. 

2. White chalk, rather soft at top, but becoming 
lumpy downwards, and conmnins ill-defined 
bands of haider, yellowish, lumpy and 
nodular chalk. Solid flints occur sparingly in 
ojKjn courses. The small globular flints, 
noticed in the preceding sections, are abundant, 
and there arc some very thin seams of tabular 
flint. 

A conspicuous floor of tabular flint at the base. 

The following are from lower half of 
bed : — PhurotouuirUi per»i>ectiva (Mant.),/wocer- 
ainus cuvieri J. de C. Sow., /. «/»., *S^>an- 
difius fi}nnosMs (J. Sow.), CUtaru wepirijleni 
Mant., Ei'hirwconffi aciitatus Leske (gibbons, 
ovate, and other fonns), Ifdiisttr />/«- 
centa Ag., MicntJtter cortestudimiHuni (}oldf., 
J/, prcrr^urxor Rowe, Ploco»*yj>hia convolutu 
(T. Smith), Venfricuiites infundtfmlijhrmh S. P. 
Wood w., I ".wwi/z^m/y/a?*/^ T.Smith- - about 18 



Zone 

of 

Holafiter 

jtlanvx. 



/ 1. Mixed blocky and lumpy white chalk, with 
undulate grey marly seams, passing down into 
a rough chalk, consisting of firm to hard nodules 
in a soft marly matrix. A few flints, scattered 
and in open courses. 

Fossils : the same species as in bed (2), with 
the following additions : — Conix »/>., Osfrea 

( hipy^ojfodium Nilss., Tm'ehrattda caniea J. 

Sow., 7\ semiffloftosa J. Sow., Proftoscina 
cranHa (Ri'nn.) var. elevatn Greg., Serjnda 
ciricta Goldf., S, plana S. P. Woodw,, 
Jiout'ffnetwnnwty PenUu^rinus^ Parasmilui 
centr(i/h (Mant.), Coscinojmra mirnruncMu (T. 
Smith), PoroHphcetn glofndaris (PhiW,) 

\ exposed 11 



Micraster jjr(pcurs(n' is very abundant in bed (1), especially in a band 
3 ft. from the top. The tests are mostly of the " feebly " to " moderately 
inflated " types ; " sutured " forms being— so far as I have seen— 
limited to the lower half of the bed. In bed (2) I have found only three 
examples of the species, all within 2 ft. of the tabular flint-seam at 
the bottom. Two of these are of upper J/, planus Zone types, while the 
third approaches the "sub-divided" form of tne J/, corfeshuiuiarium Zone. 
Mr. H. L. Hawkins has one very broad test of J/, corttstudinarium from 
a higher horizon. 

I infer that the junction of the two zones lies somewhere between 2 and 
5 ft. above the base of bed (2). Ifolaster jtlacenta is very common in both 
divisions of the section. With the exception of one example of Micraster 
cot't^stndinai'iiwif some tests of J/olfister jdacenUi and Echinocorys 
8('utatuSy a cast of Pleurotomaria jH:r8jt€ctiv<t^ and some sponge-impres- 
sions, all the fossils above recorded were obtained from cnalk which I 
refer to the zone of I folamfer planus. 

In the Assendon Valley there are two good sections of chalk belonging 
to this zone. One of these is in the ouarry at the back of the cottages 
rather more than a furlong south-east of Middle Assendon Saw Mill. Tiie 
greater (and more fossiliferous) part of the chalk here is in the zone of 
Af. ciyrtestudinarium, but, as the beds about the upper limit of the 
//. planus Zone are easily accessible, it will be well to describe the sectiop 
on this page. It shows : — 
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/ 



Zone of 

Micraster cor- 

UstwUnnrium, 



2. 



/ 



\ 

I'- 



Zone of 
Holmter 
jdanus. 



\ 



3. White blocky chalk, with roanv courses of solid 
and spopgeous flints (mostly the former), some 
layers of tabular flint, and many sub-parallel 
ohlicjue veins of the same. 

The lowest i)ersistent layer of tabular flint in 
the section is taken as the base of this division 

about 
Irregularly-jointed white chalk, with scattered 
harder lumps of yellow tint (2 to 3 ft.), passing 
down into lumpy and nodular yellowish chalk 
(i to Ij ft). There is an irregular course of 
solid flints Ij ft. from the top, and another, 
less distinct, at the base. Fossils from this 
division, and from the lowest third of that above, 
include : — 

Lamna apjtendindata (Ag.), Ptifchodus niam- 
millaris Ag., Inoceramu^ hrontjninrti J. de C 
Sow., /. cavierl J. de C. Sow., Ostrea hipjH)' 
podium Nilss., 0. sp,, Spondylus spinosus (J. 
Sow.), Kiiufeiia lif/ia (Delr.) (rare), Terebrahda 
catmea J. Sow., 2\ semiglohosa J. Sow., Tere- 
hratnlina stnafa(Da,\.\ Rhjirwhonella jdicatilis 
(J. Sow.)j Omfv/ioceUa dejtressfi ? Hag., Probes- 
cina nuUolitotnun (d*Orb.), Reptoceritites roivei 
Greg., Serjmia ilium Goldf., N. gordiidU var. 
sermntinus Schloth., HourgueticrinuSy Aster- 
oiaea, Pent<icrinuSj Cidaris sceidrifera Mant., 
Echinoconjs scutatus Leske (gibbous formX 
Hoi aster placenta Ag., //. planus (Mant.), 
Micitister cortestudinarium (Goldf.X M, 
prfjhrursor Rowe, Plocoscj/jthia convolutn (T. 
Smith), Ventriculites mammillaris T. Smith - 
Lumpy and nodular yellow chalk, with harder 
bands and undulate marly partings. One of 
the hard bands, about 5 ft. from the top, is 
rich in remains of Ilolaster jdacenta and 
sponge casts. Nodular flints, mostly small 
and far apart in courses, and scattered. A few 
impersistent seams of tabular flint in the upper 
part. 

Ifiocortmus cavieri^ I. spp., Ostrea sp., S/xwi- 
dylus spinosus, Rhifnchonella plicatilis^ Tere- 
hratula camea, 7\ semigloljosa^ Asteroidea, 
Cidaris sceptrife)^^ UoUuter phvcentay^Iicraster 
prcHcursor, Cosciuojtoi'a quincunciaiis, Ploco- 
scyphia convolutay Porosphxra glcHndaris 
(I*hilJ.), Ventriculites radiatus Mant. 



Ft. 



25 



3i 



seen 17^ 

The Micrasters found up to within 18 in. of the flints at the base of b^ 
(2) are of the ** feebly " to " moderately inflated,'* //. planus Zone types. 
Those obtained at and above that horizon are all of the " sub-divided and 
" strongly inflated *' forms characteristic of the zone of J/, cortestudinarium. 

The beds have an apparent dip of 5 or 6 d eg. to the north-west, and are 
broken by small faults. The Cnalk Rock has been worked at this spot ^ 
but it is no longer visible. 

In the western bank of Hollandridge Lane, and just within the adjoining 
field, at a spot rather less than three furlongs north-east of Pishill Church, 
there are some small and shallow excavations in the Chalk Rock, and in 
the lumpy, glauconitic beds immediately below it. 

In the beds below the rock I noticed only Terebrattda ca^mea J. Sow. 
and chips of thin Inoceramus-sYi^W, From the rock itself, and chiefly from 

1 W. >Vliitaker, * aeology of the Londo|i Basin ' ^1872), p. 48, 
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the topmost layer of sreen nodules, which is directly overlain by the thin 
rubbly soil, Mr. Treacner and I have obtained : — 

Crioceras ellipticum (Mant.), Solariella gemnuita (J. de C. ^w\ Turbo 
geinitzi Woods, Spondylus latns (J. Sow.), Jihi/nchonella r^icatUis (J. 
Sow.), R. reedensis Eth., Terebrafula Remtafoftoga J. Sow., Meptoceritiies 
I'owei Greg., Micraster j/?. (casts of small form, common,? M, le^keCy, 
Parasmilia centralis 7 (Mant.). 

Casts and moulds of gasteropods are fairly abundant, but most of them 
are too much decayed by soil -water to admit of identification. 

The Chalk Rock here forms a distinct terrace on the end of the Holland - 
ridge spur, the ground rising rather sharply across the edges of the very 
flinty if. cortestudinarittm beds to the north. 

A small opening in the eastern bank of the lane in the lower part of the 
slope above this terrace shows greyish, lumpy chaJk, with bits of thin 
Inoceram'us and of Echiiwcorys, and prooably belonging to the upper part 
of the //. planus Zone. 

Similar chalk, with Tei-ehratuhi rarneti^ has been worked just above the 
outcrop of the Chalk Rock by the roadside at Pishill Bank. The excava- 
tion is very small, and the chalk in a dirty and rubbly condition. 

In the Hambleden Valley I know of only one clear section of the //. 
planus beds, though the Chalk Rock may be seen in the banks and gutters of 
mast of the roads which cross its outerop, and projects through the talus 
in a degraded pit to the east of Calstrope, north of Hambleden. 

Bv the side of the road loading up from the hamlet of Pheasants Hill to 
Rockwell End, and close to the former place, there are two small pits. The 
higher and more north-eastern pit is in the M, corteshuiiiiarinm Zone, and 
will be described under the appropriate heading. The lower pit shows : — 

2. Grejrish^-white, lumpy and nodular chalk (in a semi-rubbly con- Ft. 
dition), containing a few flints of the usual //. j>ia/nus Zone 
tyi)es. 

Inoceramus cuvieri J. de C. Sow., /.jj/*., Sjwtidylus smnosus 
(J. Sow.), Terehratula caimea J. Sow., T, seiniglolosa J. Sow., 
Micraster corhmns Forbes ("sutured"), J/, fyrcecursor Rowe 
C* sutured"), Cosci7io]X)7n quincuncialis (T. SnnthX Venti'icuUtes 
mnmrnillarl^ T. Smith - - - - -- - -8 

1. Chalk Rock. Hard, cream-coloured, massive limestone, with 
gmins of glauconite and green- coated nodules. 

Ifeteivceras s^h, Soiarief/a. ijemniata (J. de C. Sow A Rhifnch' 
onella plicatihs (J. Sow.), Teretmifula cainiea^ Para^milia 
centralis (Mant.) - .___-_ exposed 2 

Very little of the rock is visible. In 19<)5 it was being worked for road- 
metal. H. J. O. W. 



The Zone of MicraMer cortealttxlinurlmn, 

Bv A. J. Jukes-Browxe and H. J. Osborne White. 

This zone is not a very satisfactory sub-division from a strati- 
graphical point of view. In this part of England it does not 
present any distinctive lithological features, while its fauna is 
scanty, ana does not seem to include any species that are 
absolutely restricted within the limits of the zone. Practically, 
it can only be separated from the zones above and below by the 
varietal mutations of the Micrasters — i.e., M. ptxxcuraor and 
M. covteatudinarmm. Mr. Osborne White has succeeded in 
collecting a sufficient number of specimens to enable him to 
recognise the lower limit of the zone where it is exposed ; but 
he has not been able to ascertain its exact upper boimdary at 
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any locality, for exposures at this horizon are few and fossils 
are rare. 

The lower beds of this zone are exposed in most of the 
quarries where the Chalk Rock is seen, but exposures of the 
hi^er part are less &e|uent. 

The lower beds, which may be about 20 ft. thick, consist for 
the most part of compact firm white chalk; but there are 
sometimes oeds of lumpjr, and even of rough, nodular chalk, 
which weather to a yellowish tint on the surmce. Flints occur 
in layers of large solid nodules, black inside, with thin rinds. 

The higher T)eds, which may be 30 ft. thick, consist of soft 
white blocky chalk, in which flints are very numerous, occurring 
both in layers and scattered through the mass. The majority of 
them are spongeous and cavernous, and small globose flmts 
(often hollow) are very common ; continuous seams and layers 
are also frequent. A. J. J.-B. 

Along the escarpment of the Chiltems the lowest beds of 
this zone are poorly exposed in the upper part of the degraded 
Chalk Rock quarry at Chinnor Hill (p. 41), where the follow- 
ing fossils were collected by Messrs. Chatwin and Withers: — 
Ivoceramus sp., Ostrea vesicvZaris Lam., Pecten cretosna Defr., 
Serptda jiuctnata J. de C. Sow., 8, Uium Goldf, Micraster 
prcccursor Rowe, VentricvXites sp. Higher beds are exposed 
m a road-side pit E. of Manor Farm, on Chinnor Hill; the 
chalk contains regular courses of solid and spongeous flint- 
nodules, and some £yers and veins of tabular flint. Here Messrs. 
Withers and Chatwin obtained Dimyodon nilssoni (Hag.), 
Spondylua latus (J. Sow.), . Idmonea alipea Greg., Prohoscina 
mdiclitOTwm (d'Orb,), Holaster placenta Ag., Micraster corteMu- 
dinariv/m (Gtoldf.), Echinocorys scutatua Leske, SerpvXa ilium 
Groldf., S. jluctnaia J. de C. Sow., S, plana S. Woodw. 

The single example of M, eorf^atuainarium found is of a type 

characteristic of beds about the jimction of the M. corteatudiTha- 

'vium and M. cora7iamnv,m Zones. The horizon at which it 

occurred is estimated by Messrs. Withers and Chatwin to be about 

20 ft. above the top of the HoL planus Zone. 

The best sections occur in the neighbourhood of Henley, and 
some of these have already been described {see pp. 42 to 47). 

To the south of Bix Rectory, west of Middle Assendon, there is a little 
opening in white chalk with many spon^us flints, and a prominent layer 
o! carious tabular flint Here I have noticed : — Inoceramus ciiyieri J. de C. 
Sow.^ Ostrea sp., Bhj/nchonella reedensis Eth.. Asteroid ossicles, Cidai'is 
ckmjgera Konig^ EcJUnocorys gcutatus Leske (a tall, gibbous form, and 
portions of a tmn test), PentacrtnuSy and Pharetrospongta straJuinu This 
pit is probably 50 to 60 ft. higher than the outcrop of the Chalk Rock about 
one furlong distant to the north-east. 

In a wood by the lane leading from Mill End to Rotten Row, and 
rather less than half a mile from the former place, a quarry shows about 
50 ft. of white chalk with many courses of carious and solid flints, and 
some layers of tabidar flint near the bottom. Small globular flints abound 
between 10 and 15 ft above the floor of the pit at tne north-western end. 
Some disturbance, which appears to be (Kf a strictly local order, has given 
the beds the rather hi^ dip of 10*" to the south-west After Inoceramus 

1088fl. E 
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ciwieri, the commonest fossil in the lower beds is Cidaris elavigera. 
Examples of Micraster prcecvrsor Rowe, of forms characteristic of the i/". 
cortestudtnariv/m zone, were found at 7i and 16 ft. above the lowest flint- 
course seen in the section. The other fossils found by me in the lowest 
third of the section are : — Inoceramus involtUus J. de C. Sow., Lima 
hojjeri (J. Sow.), Ostrea sp., Spondylus latus (J. Sow.), Bryozoa, Sermila 
plana S. P. Woodw.. S. ctncta (Joldf ., S, jyentangylata S. Woodw., Ctaaris 
serrifera Forbes, Bchinocorvs 9cutatus Leske (gibbous form, large), Meto- 
palter parkinsoni (Forbes), Plinthosella squamosa Zitt., Porosphcara 
(jlobidaris (Phill.). 

The highest beds^ which are out of reach, are probably in the zone of 
Micraster coranpuvnum. 

A small but tossiliferous section of the lowest beds of the M. caries- 
tvdinarium Zone is seen in the higher of the two pits near Pheasants ELill, 
before mentioned fp. 48). This is about 13 ft. deep, and shows irre^n^ilarly- 
jointed, greyish- wnite chalk, with a course of rather small sohd flints 
near the top and bottom, and some scattered flints between. Six to seven 
feet above the floor of tne pit there is a band of harder, yellowish, lumpy 
and nodular chalk, with impressions of sponges. 

The fossils found are : — Inoceramus cumeri J. de C Sow. ; Inoe» sp,, 
Ostrea hippopodium ? Nilss, ; Sjxyndylus spvnosus J. Sow. ; TerebnUula 
camea J. Sow. • Thecidium wetherelti 1 Morris: Berenicea sp,, Stomato- 
pora gracilis (M. Edw.) ; SerptUa plana S. P. Woodw. * Cidaris serri/era 
Forbes ; Echinocorys (bits), Micraster cortestvdinanum (Qoldf .) ; M, 
prcecvrsor Rowe; Plinthosella squamosa Zitt.j Plocoscyphia convoluta 
(T. Smith) ; VentrictUites mammillaris T. Smith. 

The Micrasters found occiured between 4 and 8 ft. above the floor 
of the pit, which is probably rather more than 20 ft. higher than the top 
of the Chalk Rock exposed in the other excavation, a short distance to the 
south-west. 

Three furlongs east of Rose Hill, and about seven furlon^^ south-by-east 
of Medmenham Abbey, there is a field-pit, 18 ft. deep, in white chalk 
abounding in spongeous and tabular flints. The beds dip about 6** to the 
south-east A little hard, yellow, lumpy chalk is seen near the floor of 
the working. 

The following forms have been found here : — Inoceramus cuvieri^ Inoc 
sp,y Sjxyndylus latus (J. Sow.) : Bhynchonella reedensis Eth. : Terearatula 
semigiobosa J. Sow. ; Tereoratulina striata Dav. ; Berenicea «?., 



Cribrilina sp., Entalophora virgula (Hag.) ; Eschara sp,. BfomoBosolen 
I'OrD. ; Menibra/nipora navictdans Reuss ; MembroMipora sp,^ 



actUeatus d' 



Micropora hijrpocrepis (Joldf. : Nodelea dvrobrivensis Qreg«i OnychoceUa 
sp,j Proboscina fasciculata (Reuss) ; Bej^toceritites rowei Gr^* ; Beptoz 
mtUtisparsa «/>., Siphoniotyphlus tenuis (Ha^.) ; Asteroia ossicles, 
Bourgueticrinus, Cidaris htrudo Soriff. j Echinocorys scuta^us Leske 
(gibbous form) ; Jlelicodiadema frcLgile (Wilt.) ; Micraster Qnts): Coscino- 
jxyra sp. ; Doryd^srma sp, H. J. O. W. 

3. Zone of Micraster coranguinv/m. 

The chalk of this zone contrasts with that of the zones below 
in being of a much more uniform character. It is white and 
blocky, of a soft texture, fine and homogeneous in grain, but 
high up in the zone one or more thin ana rather hard lumpy 
beds occur. There are also occasional thin seams of grey marl, 
which are probably persistent over a large area. 

The flints in this zone are generally solid and often large, 
occurring in frequent and regiuar courses ; there are, however, 
some beds with carious and hollow flints and some impersistent 
floors of agglutinat.ed nodules, while a few solid continuous 
layers (" tabular " flints) occur in the lower part of the zone. 
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Mr. Osborne White has not found it possible to detennine the 
exact junction of this and the underlying zone, for the ex- 
posures at points where it miffht be expected to be visible are 
few and small, and the chalk about this horizon is poor in fossils, 
so that it has not been possible to obtain a suflBcient body of 
evidence. 

Assmning that the thickness of the zone of if. cortestudin- 
aHuTTi is about 50 ft. thick, the maximum thickness of the zone 
of if. coranguinum will be 190 ft., but the higher beds are 
eradually cut out by the transgressive overstep of the Eocene 
deposits. 

In the small tract of Ui)per Chalk which comes into the south-western 
comer of the area (Berkshire) no exposures were seen of this part of the 
Chalk. 

Along the frontal slope of the Chiltem Hills only two quarries were seen 
in the beds above mentioned. 

The first of these was nearly two miles east of Ipsden Church, and S.E. 
of Homer Farm ; here is a small quarry in firm white chalk with two layers 
of large flint nodules, but no fossils could be found. 

On Watlington Hill, and about a quarter of a mile south-west of 
Portways, is a pit in rather hard whitish chalk with a band of hard 
yellowish rocky chalk ; flints are very abundant both in layers and aft 
scattered nodules, most of them contain cavities with remains of sponges, 
some are pink, others grey or nearly black. This chalk must be at a height 
of about 750 ft., and, therefore, about 140 ft. a'oove the base of the Chalk 
Rock. A. J. J.-B. 

Mr. H. L. Hawkins, of Reading, has found Micraster coranguinuni^ 
spines of Cidai*is, and a few other common fossils of this zone in a pit near 
Coates Farm (west of Howe Hill), and in small workings by the road side 
near the top of Gangsdown Hill, north of Nuffield. 

On the dip slope there are many sections and exposures of beds belong- 
ing to this zone. I have examined a selection of these (numbered 1 to 11), 
and have indicated the fossils found in each of them in the M, coranguinwm 
zone column in the general list at the end of this chapter. 

1. A small pit close to the boundary of the Reading Beds, a little east 
of the church at Turville Heath, ehows about 12 ft. of white chalk with 
rather small nodular flints of grey and pale mauve tints. A band of 
firm to rather hard, yellowish, lumpy chalk occurs near the base of the 
section, and a thin seam of grey marl a little higher up. Kingena lima 
rDefr.) and Bmcrgueticrinvs are common. One very thin test of an ovate 
Echinocorys scutattis Leske was found. 

The beds are traversed by a fault with a throw of 18 in. to the south- 
west, and by pipes filled with brown stony clay, and with mottled clay 
and sand. 

2. There are a few poor exposures, about a foot deep, of soft to very hard 
white and greyish-white chalk, containing thick-rinded grey and violet 
flints, round the edges of old pits amongst the furze to the east of Russell's 
Water. The beds here are probably at or about the same horizon as those 
in pit (1). 

3. The southern of two big pits in the east side of the combe (Harpsden 
Valley) west of Rotherfield Pepimrd, shows about 20 ft. of fine white chalk, 
containing many courses of large, solid flints, and some hollow, " mealy " 
flints of spherical form, about the size of a cricket-ball. Spines and plates 
of CidarU hirudo Sorig. and C. clavigera Konig are common. 

The northern pit seems to be at about the same horizon, but is less 
foggiliferous. 

10322. E 2 
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The chalk in the above sections (1-3) is in the upper half of the tone. 

4. On the south side of the Harpsden Valley, at about half a mile wMt 
of Harpsden Court, a pit shows over 30 ft. of firm white chalk with many 
bands of solid and carious flint, and seams and veins of tabular flint. 
Mr. H. L. Hawkins has found an example of Echinocorys tctUatus (ovate 
form) here ; but megascopic fossils generally are very scarce. Bryozoa are 
abundant. This chalk must be near the base of the M. cora/nguinum zone. 

5. Some 70 or 80 ft of beds— the lowest of which may be represented in 
the upper part of the last section — are exposed in the new rockd-cutting in 
Harimen Wood, between 1 and 3 furlongs west of Harpsden Ooort. 
The chalk is white and blocky, and contcdns numerous courses of solid 
nodular flints, and a few thin seams of the tabular variety. Fine marly 
partings are common near the middle of the section. A.t the lower or 
eastern end of the cutting there is a thin seam of marl which is full of 
remains of Asteroids, Ctdaris^ Inoceramus, and free Biyozoa (notably 
Entalophoni echinata (F. A. Roemer). Three-and-a-half feet above the 
marl-seam is a band of rather hard, iron-stained, lumpy chalk, with crooked 
borings which are sometimes occupied by oasts of a sponge. An Eehinocoryt 
scutattis, of a somewhat gibbous form, was seen about 20 ft. higher. 
Inoceramus cuineri is the only common big fossil above the marl-seam. 

In the highest i)art of the cutting (just within the area of Sheet 268) the 
Chalk is much piped by gravel. 

6. Beside the high road on White Hill, east of Henley, at a point about 
one mile south of Kemenham Church, there is a quarry with a vertical face 
of about 60 ft. The chalk is very flinty, and has a gentle dip to the south- 
east. In the lower i)art of the section there is a conspicuous marl-seain, 
with anotlier 7^ ft. above it, and a thin band of hard yellow nodules 3 in. 
below. Beneath the yellow nodules the chalk contains very r^pilar layers 
of thin tabular flint, and many small globular flints, including i^/tn^AoM/Zcp. 
Above that horizon the flints are mostly solid nodules of medium size, and. 
in places, very closely set. The lower marl-seam is very rich in Asteroia 
ossicles, remains of Cidaris^ and broken Bryozoa. 

The higher beds may be inspected on the opposite side of the road 
cutting. They contain little but broken Inoceramus^ and Porotphanra. 

7. Close to the same road, at points a little to the west of the second 
milestone out of Henley, and near Middle Culhani Farm, there are two 
small pits in white chalk with regular courses of solid flint-^some showine 
an agate-like banding. From the excavation on the north side of the road 
I obtained a cast of a large Pleurotoniaria jyerspecttva ? (Mant.). The other 
pit — on the south side of the road and at a slightly lower level — contains 
more flints and fewer fossils. These pits are in a chalk younger than any 
seen in the last section. 

8. An opening in beds which seem to be in the lower half of the zone 
occurs at a point nearly a quarter of a mile south-so»jth-west of Rose HilL 
This shows about 20 ft. of white chalk, containing a marl-seam and many 
courses of solid and carious flints, and seams of tabular flint. Inoceramtts 
is very abundant. I have seen two examples of Eehinocoryt actUatus 
(ovate form) here. 

9. Rather soft chalk with large solid flints is quarried (for whiting) in 
gallerias beneath the Eocene cover east of Warren Row. The junction with 
the Reading Beds is well shown at the entrance to the workings. This 
chalk is probably the newest in the Henley district 

10. About half a mile north-east of Pudder^s Farm, near Wairen Row, a 
pit by the side of a lane shows over 20 ft. of flinty chalk which is probably 
rather above the horizon of that seen in pit (8). The lowest beos are of 
firm and widely-jointed character : the rest are softer and blocky. There 
is a dip of 3** or 4^ to the south-east. Mr. LL Treacher has found well- 
preserved tests of Mioyister corangumum (Leske) here. Largo fragments 
of thick IiwceramuS'^oW are very plentiful. 

11. Flinty chalk is exposed in several places in the high bank on the 
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eastern side of the terrace-road running from Henlev south-eastward to 
Waigrave (Sheet 268). In the clearest section, which is about 50 yards 
north-west of Park Place Bridge (west of Temple Combe), the bed of 
yellow nodules and overlying marl-seams seen in the quarry numbered (6) 
are reco^iisable. The lower marl-seam is less fossilif erous here. Phare- 
trogpongia strahani Sollas is a common fossil in the chalk between the 
mans in both places. 

Other sections of the Coranguinum Chalk are to be seen at Wheeler 
End Common, Moor End Common (swallow-hole), and to the east of Rock- 
well End, near the eastern border of the district ; and in Hollandridge 
Lane, Nettlebed Wood, south of Wyfold Court, and near Hook End and 
Woodcote, farther west. 

The highest beds of the zone, which are characterised by 
Convlus albogalerus Leske, seem to be unrepresented in this 
district, though they come in near the boundary of the Eocene 
main mass, a little mrther to the south and soutn-east. 

Note.— The Bryozoa recorded in the notes on the Chalk contributed by 
me to this Memoir were named— and, in many cases, also found — by 
Mr. LL Treacher, in whose collection they are preserved. I am indebted 
to him and to Mr. H. L. Hawkins for information relative to the faima in 
manjr of the pits above described. Acknowledgment of the details kindly 
furnished by Messrs. C. P. Chatwin and T. H. Withers has already been 
made. H. J. O. W. 



List of Fossils from the Middle and Uppeb Chalk. 

The fossils from which the following list has been compiled 
were mostly obtained by Mr. Osborne White, and these are in 
his own possession; some, however, were found by Messrs. LI. 
Treacher, H. L. Hawkins, C. P. Chatwin, and T. H. Withers, and 
are in their respective collections. Mr. J. Rhodes collected for 
the Geological Survey in 1887 from the exposures of the zone 
of Holaeter planus on Aston and Chinnor Hills, and the fossils 
which he obtained are in the Survey Museum at Jermyn Street, 
London. The species so obtained are marked by an asterisk 
after the letters in the list. 

The species entered in the column for the zone of Tere- 
brcUulina were obtained by Mr. 0. White from the upper beds 
of the zone when endeavouring to determine its upper hmit. 

Li the column for the zone of Hoi. planus the fossils found 
in the Chalk Rock (CR) have been separated from those which 
occur in the overlying "Micraster Beds" (MB), the letter a 
indicating occurrences on the escarpment (Ewelme, Aston and 
Chinnor Hills), while 6 indicates those in the inlying area 
around and north of Henley. 

The numbers in the last column refer to those prefixed to 
localities in the zone of if. coranguinufn, described m the text 
(pp. 61 to 52). A. J. J.-B. 



UPPKB CBETACBOIia 



'a: ^ t--S 



Upper Chalk. 



CR MB 






as 



Corax Bp. - 

liBmiiiL appendicutata {A;}.) 
Osyrhina ep. - - 
Ptychodua mammillaria ) A(/. - 



Scaipelium fosaula ? Darwin - 

CspaiLopoDi. 

Baculites Iwhemicua (Fn'ttrh 
SMoiiO,.) - ^ - - 
Crioceras ellipticQoi Qltinl.) 
Heterocems reussianuni {iVOrh^ 



sp. 



NauljWa 

FochydiscuB peramplus {Mnnt!) - 

„ c/. peramplus 

Prionotrojiis woolgiiri (J/inf.) - 
Scaphites gtinitri dOrh. - 



Gaste&opooa. 

Avellana liuniboldti Midler 
Cerithium aaunderai Wood* 

„ cuckhamHliense fFoodn 



Dentalium turonienac JTood* - 
Emarginula (cast oO - 
{llobiconcha up. _ _ _ _ 

Lampuaia t - - - ~ - 
Nerinea sp, _ - 

Pleurotoraaria (Leptomaria) persjwc- 
tivn(Afant.) - - - _ - 
Solarieiia eemmata (J. fie C S<nv.) 
TrochiLs schliiteri Woodt - - - 

„ berocBcirensia Woods - 
Tutbo geinitzi P'ood« _ _ _ 



La MSLLiBRA sen I A TA . 



Area (y^. galliennei (fOrft. - 
Barbatia ef. geinitzi (Reutt) 
Cardita cancellata II oode - 
Oils pi d aria caudata {Nihx.) 
Dimyodon nilaaoni [Hag.) - 
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Inoceramua cuvieri J. de C. Saw. 

„ involutu* J. de C. Sow. - 

„ mytUoHes Mani. - 

„ brongniarti J. de C. Saw. - 

ap. (smaU) - ^ - 

Hp. (like Hiytaoides) - - 

Lima(Plagio8toma)hoperi{Jf™nt.) - 
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Ostrea hippopodium NiUi. - - - 
„ normmmna. d^Orb. - 
„ veaicularia Lam. - - - 
„ ap. _____ 
Plicatula barroUi Feron - _ _ 
Pecten (Chlamys) cretoeiis De/r. 
fJeptifer lineatua (J. do C, Sow.l- 
Spondyliis latua (J. Sa,e^ _ - _ 

„ BpinoMiu (J. Sow.) 
Trapezium irapezoidale {F.A. Roeni.)- 

BlLACBIOPODA. * 

Kingena lima (JJefr.) - - - - 
Rhynchonella ouiieri fTOrb. - - 
limbata [SeMoth.)- 
plicfttilia (J. Sow.)- 
,, recdenais Elk. 
Terebratula carnea J. Sow.- 

„ semiglobosa J;.Soi«.- 
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CHAPTER VIII. 

EOCENR 

By H. J. Osborne White. 

Strata of Eocene age occupy a very small area of the country 
represented on Sheet 254, and occur only as outliers, scattered 
over the dipward slope of the Chalk uplands, in the eastern and 
southern parts of the district. 

The thicker of these residual masses form low, gorse-grown 
or wooded hills, of mound-like contour, which contrast with the 
more even and gently-inclined surfaces of their supporting 
ridges of chalk, and may often be recognised from a considerable 
distance. In addition to the broken, hummocky character of 
their sides, indicative of small landslips, many of them show 
signs of greater disturbances — usually shallow synclinal flexings 
and normal faultings — the effect of which has been to place theur 
constituent rocks somewhat below the normal position, and 
thus to render them less accessible to the agents of detrition. 
The common occurrence of Eocene outliers in places where 
there is a slight change in the angle or direction of the dip, on 
the northern side of the London ^basin, was noticed, many years 
ago, by Mr. W. Whitaker, who also drew attention to the distri- 
bution of these relics along lines or belts of country roughly 
parallel to the boundary of the Eocene main mass.^ 

On the south-west, in the vicinity of the Thames at Goring 
and Cleeve, Eocene Beds are found on the crest of the Chiltems, 
at the edge of the Chalk escarpment ; but on the north-east, 
near Stokenchurch, they have been stripped off the Chalk for some 
distance down the dip-slope, and the Unalk itself has been sub- 
jected to a sort of oe veiling, which has removed much of its 
Upper division from the summit of the upland — there 200 ft. 
higner. The little outliers formerly mapped near the crest-line 
and even on the scarp-face of the dniltern Hills, north-eastward 
of the village of NuflSeld, are merely masses of reconstructed 
material in the Clay-with-flints, and the contents of truncated 
pipes, lying well below the basal plane of the Eocene strata. 

The older Tertiary Rocks recognised in this area are : — 

2. London Clay. 

1. Reading Beds. 



1 *The Geology of the London Basin ' (1872), pp. 351-352 ; see also Whitaker 
'On Subaerial Denudation, and on ClifTs and Encarpments, &c.,' OeoL Mag,, 
vol. iv (1867), p. 487. 
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Reading Beds. 

The Beading Series here has much the same character as at 
the type-locahty in the adjoining district on the south — that is 
to say, it consists of irregular and impersistent beds of light- 
coloured, current-bedded sand, and of mottled plastic clay, with 
subordinate lenses or seams of fireclay, loam, and flint-pebbles. 
At Lane End, and probably also at btoke Row, however, these 
sediments are supplemented by quartzose gravels and gravelly 
sands of fluviatile aspect. 

The lowest, or '* Bottom " bed, is, as usual, a roughly-laminated 
dark grey clay, with some speckled greenish sana and loam 
containing green-stained flint-noduIes, imperfectly-rounded 
small flint-pebbles (also green-coated), and occasional layers 
of oyster-shells. The '* leaf-beds" — seams of fine, pale-tinted 
clay, with bits of lignite and impressions of leaves — so well 
seen at Reading, have been observed, in their accustomed place 
near the base oi the series, at Lane End. 

In the few places where the Bottom Bed is clearly exposed 
its junction with the Chalk is ev^n and sensibly parallel to the 
courses of flint-nodules in that rock. There is, nevertheless, a 
considerable unconformity between the Lower Eocene and Upper 
Cretaceous in this part (as in other parts) of the country ; for 
higher zones of the Chalk than are here represented have been 
recognised at no great distance to the south-west and south- 
east ; and even within the limits of the Henley district, where 
the Reading Beds are everj'^where in contact with the thick 
and hardly-divisible zone of Micixister corangiLinuTn, a com- 
parison of the faunal and lithological features of the chalks 
which form the Eocene platform in different places gives ground 
for the belief, that the Lower Eocene Beds gradually overstep 
the Upper CretaceouSj towards the north or north-west. 

Where fiilly developed, the Reading Beds attain a thickness ot 
from 50 ft. to 60 ft. — a thickness not uncommon in the north- 
western part of the London Basin. 

In dealing with the several patches ot this formation it will 
be well to commence with the interesting outlier of Lane End, 
wherein the many phases of the Reading Beds are best exempli- 
fied, and the disturbances mentioned at the beginning of tnis 
chapter have their strongest expression. 

Lane End, 

The following account embodies the greater part of that 
given by Mr. Whitaker in " The Geology of the Lonaon Basin,"* 
and some more recent notes by the late Mr. J. H. Blake and by 
the present writer. 

" This strangely-shaped mass of the Reading Beds radiates 
in three directions fi-om a central part near Lane End — on the 

1 Ifem. Geol Surv.y vol. iv, 1872. The description of the Lane End outlier 
there given is taken from an earlier work on • The Geology of Parts of 
Middlesex, Hertfordshire, Buckinghamshire, Berkshire, and Surrey' (ExpUm 
of Sheet 7, Old Series), 1864, pp. 31 to 34. 
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N.W. over Cadmore End Common; on the S.S.W. to Moor 
Common, where the beds are much disturbed ; and on die R to 
Park Hill, and is capped in many places by London Clay. , . . 
Each of the three spurs is much broader towards the part away 
from the centre ; so that the outlier is, as it were, made up of 
three masses joined on by narrow strips to a fourth and central 
mass."' 

The north-western part of the outlier, around Cadmore End 
Common, consists, for the most part, of sand. Mr. J. H. Blake 
found evidence there of two faults which are not shown on the 
map. " One in the northern part [of the Common] runs in an 
easterly direction, having a downthrow of the Reading Beds to 
the north, with the Chalk at the surface to the south ; another 
trends m a south-westerly direction with a downthrow of the 
Reading Beds to the west. ... At the brickyard at Eoln 
Wood, on the west side of Cadmore End Common, sections of 
the Reading Beds have been exposed, showing mottled clays 
overlying from 16 to 18 ft. of white sand, in which latter 
impersistent bands of bluish-black sand occurred, varying from 
two to four inches in thickness." A sample of this dark material, 
taken by Mr. H. B. Woodward, was examined chemically by 
Dr. W. rollard, who reported as follows : 

" The specimen treated with strong hydrochloric acid leaves an insoluble 
residue of quartz and a little clayey matter. The solution contains 
alumina^ iron, manganese (as peroxide), cobalt and nickel Small 
quantities of ume and magnesia are also present. 

The occurrence of cobalt and nickel in the Reading Beds had 
not previously been recorded.* 

A little to the west of Bolter End, on the south-western side 
of the high road, there is an oval hillock, about one furlong 
in longest diameter, which seems to consist entirely of pebbles 
in a scanty matrix of yellow, ferruginous sand. The aeposit, 
which recalls the Blackheath Beds to the south and south-east 
of London, is worked to a depth of 12 ft. ^formerly 16 ft.) in a pit 
at the south-eastern end of the hillock, and, to judge from 
surface-indications, has a maximum thickness of about 20 ft. A 
current-bedded structure is indicated by the gradation in the 
size of the pebbles, which are all of flint. This bank of 
shingle lies in the lower part of the Reading Series ; its base, at 
the south-eastern end, oeing probably 10 to 12 ft. above the 
Chalk. 

About 100 yds. to the south-west of the (" Peacock ") Inn at 
Bolter End cross-roads, part of the Bottom Bed, presenting some 
unusual features, is shown in a water-hole and hedge-bank on 
the north-west side of the Fingest road. The bed, of which 
only a few inches are exposed, is a light brown loamv marl, 
containing, or filling up spaces between, angular blocks and 

1 * Geology of the London Basin,' p. 207. 

2 J. H. make, * Summary of Progress of the Geological Survey for 1900* 
(1901), pp. 122-123, 
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more or less rounded pieces of (a) firm to very hard, com- 
pact, cream-coloured chalk, having a conchoidal fracture, and 
of (6) hard, rough, grey limestone, with vague brown inclu- 
sions. The marl consists to a large extent of minute plates and 
lumps of calcite (which resemble the coarse residues obtained on 
washing samples of the subjacent Chalk), together with fine 
quartz-sand and some aimllaceous matter. A small pipe-like 
hollow, or pocket, in the Cnalk, exposed in the road-bank close 
by, and at a slightly lower level, is lined with a fine mealy 
greyish-yellow sand, composed of these little calcite chips, with 
a variable but small proportion of fine auartz-^ains.' The sand 
also penetrates into the joint fissures of tne adjoining imdisturbed 
ChalK, and has yielded, besides numerous small sub-cylindrical 
concretions, some fragments of Inoceramus, Entalopkora vir- 
gula (Hag.), Helicodiadema fragile (Wilt.), and Micraster cor- 
anguinum (Leske), derived from that rock. 

Thin sections of specimens of the hard cream-coloured chalk 
(a), and of the grey stone (6), occurring in the Reading Bottom 
Bed, have been examined microscopically in the laboratory of 
the Greological Survey by Mr. H. H. Thomas, who supplies the 
following notes : — 

" a (Laboratory number, E. 4928.) A fine-drained chalk, with no si^ns 
of re-crystallisation, and very free from detntal minerals of recognisable 
dimensions. It is niade up almost entirely of complete and broken bits of 
foraminifera, with a very few larger shell-fragments." 

" /> (Laboratory number, E. 4929.) Chalk ; almost completely re-crystal- 
lised into a mass of very fine granular calcite. It is remarkable for 
showing patches, or rather grains, of quartz ranging up to 0*45 m.m. in 
diameter. That these grains are original is shown by tne fact that rows 
of inclusions end abruptly at the margin of the grain.2 These quartz 
grains are scattered through the chalk at very f reauent intervals, and are 
not arranged in lines. No organic remains can oe recognised (except a 
fragment or two of larger shells), the foraminifera having been destroyed 
by the re-crystallisation. A small quantity of iron ore, in the form of 
limonite, is present, staining the chalk locally.'' 

At the northern end of the brickyard, a quarter of a mile north-west of 
the cross-roads in Lane End, Mr. Blake saw 9 ft. of slightly loamy sand, 
brown in the upper part, white and buff in the middle, and ash-coloured ^t 
the bottom. At the southern end of the same working there was 6 ft. of 
grey and crimson clay, underlain by yellow and brown sand. In another 
part of the yard grey mottled clay, with bands of sand, hardened in places, 
was noted, and, beneath it, laminated clay with leaves, and the Bottom Bed, 
with sharks' teeth and oysters, were said to have been encountered. At or 
near this spot the " leaf-beds " were observed also by Mr. R. H. Tiddeman, 
in 1868. > Small exposures of sand and mottled clay occur in the eastern 
part of the outlier, round the hill south of Park Lane. 

Less than 100 yards to the south-east of the church (Holy Trinity) at 

1 A somewhat similar deposit was observed by Mr. Clement Reid at Rye 
HUl, near Bere Regis, in Dorsetshire. See *The Geology of the Country 
Around Dorchester, 1899, p. IS. Mr. Reid remarks that these pipes "are 
obviously contemporaneonw with the Reading Beds, and not due to su oseanent 
percolation of ram-water, which would have destroyed the delicate shells of 
ostracoda and foraminifera " present in the sand at that s|>ot. 

t Quartz-grains of delrital ori^, however, are not wanting. [H. J. 0. W,] 

8 ' Geology of the London Basm,* p. 207. 
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Lane End, and close to the road to Moor End Common and Frieth, a sand 
pit showed (1906) the following remarkable section i (Fig. 5) :— 

1. Soil and made ground, mostly of brown clav. Ft. 

2. Ba^ment Bed. — Evenly-stratified brown loamy sand, 
with continuous seams of light blue-grey clay, and 
of dull green, speckled, glauconitic sand : small con- 
cretions and lamina3 of l)i-own clay ironstone. 

At the base, a slightly undulate band (6 in. thick) 
of glauconitic loamy sand, containing flint-pebbles 
(some large) and a few small quartz-pebbles - 5 to 

3. BufF and brown sand, loamy in the upper part, with 
some small quartz-pebbles and seams of light grey 
clay. (This division is cut out by the London Clay at 
the northern and southern ends of the section, and its 
base, which is marked by a thin but persistent band 
of clay, curves downward in the middle of the section 
so as to truncate the irregular beds in the division 
below) - - -.- - - ' -to3 

4. a. Buif and brown sand, with seams of grey clay, to 2 ft."^ 
h. Lens of current-bedded quartz, flint, and clay 

gravel - - - - - - to 3 ft. 

c. Fine buff sand^ with small lenses of gravel, and a 
seam of laminated clay at the base - to 2 ft. 

(In the southern part of the section, beds (a), 
(/-»), and (c) api>ear to be represented by alterna- 
tions of blue-grey clay and ferruginous sand) ^ 1ft 

d. Irregular beds of gravel, cemented in places— and 
especially in a band, a few inches wide, at the 
top — by red and brown iron oxide - to 4 ft. 

e. Buff, yellow, and light brown gravelly sand, 
markedly current-bedded and full of ^ small 
quartz-pebbles. A lens of gravel seen in one 
place - - - - - - to5 ft.^ 

5. Friable, coarse-grained sandstone, without pebbles : 
light brown above, and greenish-yellow below - - 2 

(j. a. Firm brown sand, with scattered small pebbles, 2 ft. 

6. A bed or patch of wet gravel, just touched at the 

bottom of a temporary hole in the floor of the 
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seen, 6 in. 



The coarser materials of the gravels and gravelly sands are — 

Quartz-j pebbles : white, yellowish, and pink ; translucent and opaque. 
These are generally incompletely rounded, and range up to li incnes in 
diameter. They form the oulk of the gravel. 

Sub-arujidar flinU : mostly bleached a dull white, but commonly pos- 
sessing a green tinge on the outside. Many are red within. A large pro- 
portion of the flints in this condition are fragments of tabular seams or 
veins ; and pieces of " carious " or " cavernous " nodules are abundant. Some 
of the less worn flints, which have formed part of solid nodules, fall into 
small splinters when removed from their matrix. Size : — common up to 
2 in. ; a few ranging up to 6 or 7 in. in diameter. 

Flint-nodiUes : little worn. Mostly small and of globular and sub- 
cylindrical forms. Some are hollow and spongeous, and many have the 
aaik green coating and corroded surface which characterise the nodules in 
the Reading Bottom Bed. Small club-shaped nodules, enclosing portions 
of stems of Coscinoporae, are fairly common. 

Flint-pebhles : black and grey ; fairly common up to 1^ in. in diameter^ 
but greatly outnumbered by sub-angular flints. 

Clay : in sub-angular pieces and pebbles up to 4 in. in diameter. In 

1 An account of this section appeared in IVoc, Geol, Auoe.y vol. xix, 1006 
p. 371. 
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some places these are so closely set as to give the gravel the i^ypearance of 
a breccia. 

Ironstone : in flaggy pieces, and in concretions enclosing pebbles of clay 
and other material. 

Lyditf : black, polished, imperfectly rounded pebbles of chert or 
other siliceous rock, often dull brown within. Mostly under | in. in 
diameter. These closely resemble the pebbles occurring at the base of 
the Portland Beds in Oxon and Bucks. 

Quartzite^ or very compact fine-grained sandstone, of lijght grey and light 
brown tints : in small ovate pebbles, to i in. in longest diameter. 

SandMone : brown, in pebbles to about \ in. in diameter. 

SUiciJUd Inoceramus-j%«// ; small pieces abundant in places. 

With the lithological characters of the Chalk in the Chiltern 
Hills and Berkshire Downs chiefly in view, one may say that 
the flints in these gravelly beds have an up^r M. cortestudin" 
arium and lower M, coranguintim Zone mcies. So £Etr as the 
writer is aware, the Lower Eocene strata on the northern 
slope of the London Basin nowhere rest upon chalk of greater 
age than that of the upper half of the M, coranguinum Zone, 
but the transgressive relations of the Reading Beds to the 
Chalk in that area render it highly probable that older zones of 
the latter formation were exposed to early Eocene erosion in 
the Midlands. A northern or north-western derivation is also 
to be inferred for the quartz-pebbles, which here attain a size, 
and occur with a profusion, unexampled in the main mass of 
the Reading formation, to the south and east. 

The gravel beds are seen again in a sand-pit near the kiln, 
about 200 yds. east-south-east of Muzwell Farm (a former section 
at this spot is detailed below). Their mode of occurrence 
and general composition are the same as in the above excavation, 
but the average size of the (][uartz-pebbles is rather greater, and 
the tabular and spongeous flmts are more abundant. 

The inclined and fiEiulted beds in the southern lobe of the 
outlier are thus described by Mr. Whitaker : — 

" On the common S. W. of Lane End there are many pits in the sand of 
the Reading Beds, in some of them ca])ped by the loamy basement-bed of 
the London Clay. 

" Further in the same direction the Reading Beds continue down the 
slope of the hill, instead of ending off as one would expect, showing that 
they have been here affected bv some disturbance. 

" On the common below Stockwell [one furlong north-west of Moor Farm] 
both sand and plastic clay have been found, and it is possible that a spur 
of sand may stretch over to Moor Farm. At the eastern side of the 
Common a few feet of the Reading Beds were passed through in sinking 
for chalk, which is worked here by means of a shaft and undenproima 
galleries. In a sand-pit between the kiln and Mozzles^ the foUowing 
section was shown (1859) :— 

'* Basement-bed of the London Clay. Brown clayey sand, with green 
grains and flint-pebbles, about 2 ft. 

Reading Beds. Sand, chiefly white, with layers of laminated iron- 
sandstone ; the upper part very coarse, the lower finer. I was 
told that 25 ft. of sand had been found. 

[The " very coarse " sand mentioned here is probably that in which the 
quartzose gravel is now to be seen. The beds nave a marked south-west- 
ward dip.] 

I Moiwell Farm, on the New Series Map, 2Sheet 264. 
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** The southern part of the outlier, from Mozzels to Moors End, was very 
hard to make out^ the beds being much disturbed, and thrown, by faulto 
apparently, into places where one would not at all expect to find them. 
Strangely, too, it would have been almost impossible to map this x)art at all 
rightly but for the clear natural sections that occur, a very unusual thing 
in inland Tertiary-districts. These sections, however, were not to be seen 
without some trouble. 

" The wood W.S. W. of the ruined church of Ackhamstead* does not look, 
from anv spot outside it, a very promising place for ^ological sections, and 
the thick underwood would be quite enough to satisfy manv explorers as 
to the need of forcing their way thnmgh it. However, the water that 
flows over the moist ground of the Common on the north collects, inside 
the wood, into streams, which, having a sharp fall, cut for themselves 
channels of some depth, often rather steep-sided and with miniature water- 
falls. In one of these the London Clay and its basement-bed (with iron- 
stone, septaria, and fossils) were cut into, showing that this formation 
occurs here at a comparatively low level, far lower than the Heading Beds 
at Lane End. The streams all flow into a large and deep swallow hole at 
the eastern end of the wood. This is in the Chalk ; but the Reading Beds 
come on at once : for I saw the green bottom-bed in a saw-pit close by, at 
the southern edge of the wood. At Moors End there is mottled plastic 
clay by the roadside. Now, both that place and the saw-pit are in the 
bottom of the valley, whilst the rising ground to the S.E. — that is, in the 
direction of the general dip of the country (% direction, therefore, in which 
one would expect higher beds to come on) is bare Chalk, giving evidence of 
a fault, or other disturbance, running N.E. from Moors End and throwing 
down the Tertiary beds on the N.W. 

" At the most southern point of Moor Common — that is, just above Moors 
End, I found traces of the basement-bed, and higher up, by the cross-roads, 
there were some small shallow pits in the London Clay itself. The hill to 
the west, however, is Chalk, capped by * clay-with-flmts * at the higher 
Pjarts. This state of things continues further northward, for on the eastern 
side of the road that, skirting Moor Common, runs N.N.W. along the 
bottom of the valley, there are frequent signs of the Tertiary beds, whilst 
on the other side the Chalk rises to a much greater height than that of the 
London Clay on the Common. This gives evidence of a second fault, or 
other disturbance, running N.N.W. from a point a little west of Moors End 
to the bend of the road west of Mozzels, and with a downthrow on the east. 

" There are swallow-holes at the western corner of the wood on the eastern 
side of the road at the above bend, and here again some of the streamlets 
that feed them lay bare the beds in the wood, and show along their 
channels sand (with pipe-clay and iron-sandstone) and mottled clay. Now, 
not only is the hill to the S.W. chalk, but so also is that to tne north, 
leading one to conclude that there is a third fault, with a southerly down- 
throw, along the small valley N.W. of Mozzels. 

** A stream runs along the line of the second and main fault at its northern 
end, and flows into the swallow-holes in the wood. 

** On the western side of this fault a small patch of the mottled clay and 
the bottom-bed spreads a short way up the flank of the hill, along the road 
to Perrin's Spring [N. of Frieth], showing that there is here not a feult only, 
but also a trough. 

"To return to the wood west of Ackhamstead : It is on the Tertiary beds 
and the London Clay comes very near to its north-eastern edge, whilst the 
rising ground close by, towards Moor Farm and above Ackhamstead, is 
Chalk, leading one to infer the presence of a fourth fault, or other disturb- 
ance, running N.W. along the edge of the wood to Mozzels : an inference 
which is strengthened by the fact that the two S.W. ana N.E. faults 
described above seem to end suddenly on the N.E. (as they also do on the 
S.W.X as if cut off by another fault at right angles, or nearly so, and with 
a downthrow on the S.W.2 

' This name is not engraved on Sheet 254. The spot is there marked by 
words "Church (Ruins)." 

* The south-western fault is incorrectly printed, and the north-western 
fault omitted, in Sheet 254. 
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*' I was led to think that these four disturbances are faults, by the sudden 
manner in which the Tertiary beds are brought on by them, as well as by 
the fact that they all seem to end off suddenly at both ends, as if cut off by 
other faults. To suppose an area to be altogether surrounded and included 
bv faults, and dropped down in mass, may be thought an almost unwarrant- 
able thing by very many geolo^ts, and these four faults would not have 
been marked on the Geological Survey Map had the difficulties of the case 
seemed surmountable in any other w&y. This outlier was worked at 
carefully for a long time, and some time after it had been mapped. 
Sir A. Ramsay went to Lane End with me, and after a detailed examination 
of the ground and sections we were unable to sugsest any other explanation. 
Fig. 6 illustrates the appearances above-described. 



Fig. 6. — Section across the Lane End OuUier. 

(W. Whitaker.) 
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Horizontal Scale 2 in. to a mile. Vertical Scale twice as large 

(a) Clay- with -flints. (d) Reading Beds. 

(b) Pebblegravel. (e) Chalk. 

(c) London Clay. •• Approximate sea-levql. 

"From Mozzels northward to Bolter End the boundary-line is much 
hidden by wood."2 

More recent observations support Mr. Whitaker's views 
respecting the structure of the southern branch of the Lane End 
Eocene outlier. The strata beneath tho valley l3dng between 
the villages of Lane End and Frieth have been bent into a 
trough, and there is now little doubt that fracturing of the 
graben type has accompanied or followed upon the development 
of the flexure. In settling down, the fault-block has acquired a 
rather strong tilt towards the north-west; the vertical dis- 
placement (by faulting and flexing combined) at its lower end, 
near Muzwell Farm, being about 150 to 160 ft. A result — 
possibly a direct result — of this tilting has been the production 
of a local north-westward drainage ; the valley coinciding with 
the faulted block sloping rather quickly in that direction, and 
against the prevailing dip of the rocks and inclination of the 
valleys in tho surrounding country. 

It should be mentioned that the swallow-hole at the eastern 
comer of Moor End Common (in Moor Copse) is an exceptionally 
pood example of its kind ; with vertical sides which show the 
junction of the Chalk and Reading Beds, and a sandy floor in 
which open fissures are sometimes to be seen. The broken 
state of the ground, and the inclined and prostrate trees, along 

1 Fig. 29 of the * Geology of London,* p. 185. 

2 * The Geology of the London Bawiii,' pp. 208-9 ; and * Geology of London 
vol. i, pp. 184-5. 
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the courses of the little brooks which feed the swallow-hole, 
show that the wasting of the soft Eocene Beds is there proceed- 
ing apace ; and the volume of sand and mud already carried 
down into the Chalk must be very large. 

IbsUme. 

The Reading sands and clays to the south of this place are either faulted 
or '* piped " into the Chalk, for the crest of the narrow ridge in which they 
occur seems nowhere more than 170 ft. higher than the outcrop of the 
Chalk Hock on the steep slope to the south-east ; and a pit 100 yds. west 
of Ibstone House, in the midst of the outlier, as mapped, showed Chalk 
covered only by Clay-with-flinta. 

In Park Wood, where the pit just mentioned is situated, Mr. Whitaker' 
saw an excavation in white and coloured soft sand with small patches of 
crimson and pale blue clay, and rounded flints in places. 

Turville Heath and South End, 

An outlier of the Reading Beds, for the most part thin and resting on 
an uneven, much-piped surface of Chalk, extends southward from Turville 
Heath, by Summer Heath and South End, to Bosmore. near Stonor. 

The banks of the main road, and some old pits, south e^st of Blundell's. 
at the northern end of the outlier, show a little disturbed sandy loam and 
brown clay. 

Red-brown sandy clay occurs in pipes in the Chalk close to the boundary 
of the Reading Beds east of the church at Turville Heath ; and yellow 
sand has been dug on the eastern side of the main road at the southern 
end of Summer Heath. 

At the brick- works one furlong south-east of the ("Drover**) Inn at 
South End there are shallow pits in brown sandy loam^ which seems to be 
underlain by mottled clav and :^ellow sand. The Reading Beds here 
descend some distance below their proper level down the steep slope on 
the eastern side of the outlier, and on the old 1-in. map (Sheet 13)an 
east-and-west fault, with a do^Ti throw to the north, is indicated. The 
broken character of the ground in and around the brickyard shows that 
the clays and sands are slipping into the steep-sided combe (of Binfield 
Bottom) which commences at this spot ; but as the Chalk is close to the 
surface on the line of the road to the south of South End. and no evidence 
of the presence of Reading Beds above it was obtained snort of the north- 
eastern end of the patch of Pebble Gravel near Kimble Farm, it is probable 
that there is some small dislocation, affecting both the Eocene rocks and the 
COialk. 

Farther south, more sandy beds come in. and the boundary of the outlier 
is better defined. Yellow and brown sand has been dug in small pits at 
the south-eastern corner of Stonor Park aiid at Cockslease Farm ; while at 
Bosmore, where the outlier terminates in a hillock, the same material, 
containing seams of ironstone and flint-pebbles, was formerly worked to a 
depth of more than 20 ft., and may still be seen in a shallower excavation. 

Faxoley, 

At Lower Woodend Farm, three-quarters of a mile north-north-east of 
Fawley Church, there is a little drift-capped outlier about one furlong in 
longest diameter — somewhat larger than is shown on the map. Small pits 
opened near the middle of the patch show 5 or 6 ft. of bright yellow sand, 
stained and, in nlaces, concrctea by iron oxide, and containmg mipersistent 
layers of black nint-i)ebbles. 

RusselVs Water, 

A thin and ill-defined siiread of loam and sand extends from Russell's 
Water, south-eastwards, for about li miles, to Maidensgrove. No clear 

^ * The Geology of the London Bai^in ' {Mem, Qeol Surv.)^ vol. iv, 1872, 
p. S06. 
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sections of tho beds here now exist. In 1858 Mr. Whitaker saw light 
brown loam or brick-earth, with small rounded and angular flints, over- 
lying buff and white sand, by the brickyard (since disappeared) at Russell's 
Water. " The Chalk had not been reached after sinkmff 18 n., whilst in 
making the kiln, close by and at a higher level, that rock was found to be 
only 8 ft. from the surface, and still higher up the hill it is free from 
Tertiary beds, as if there were some disturbance. On the Common there 
are many small pits, in which are variously-coloured sands and clays 
beneath the drift. There seems to be another disturbance in the valley on 
the north-east, as on that side the Reading Beds are found at a much lower 
level than to the south-west, and in a small chalk-pit there is a dip of 
8° in a direction 25* east of north— t.^., down the slope of the vidley.*'^ 
It is probably the slight local reduction of the general south-eastward dip, 
incidental to this nortn-north-eastward tilting, that gives the spur supi)orting 
the Russells Water outlier its step- or terrace-like aspect in a distant view. 

NetUebed. 

Rising nearly 100 ft. above the general surface of the Chalk in 
its vicinity, this hill of Eocene sands and clays, with its broken, 
furzy slopes and crowning windmill, forms one of the most 
prominent and pleasing features of the Chiltems. 

The Reading Beds here are between 50 and 60 ft. thick, and 
retain, in at least two places, a thin covering of London Clay. 
They have long been worked for bricks, tiles, and drain-pipes, 
and are well exposed in excavations on the southern and south- 
western sides of the hill. Nearly all the pits now or recently 
worked, however, are in the upper half of the series, and althougn 
some idea of the character of the lower beds can be obtained 
from small exposures scattered over the Common, their succes- 
sion is known only from accounts published 40 or 50 years ago. 

Sir Joseph Prest>vich2 made out the following section "from 
several small pits in [a] brickfield" at Nettlebed :— 

Ft. 

" 1. Gravel, chiefly flint-pebbles— averages about- - - - 5 

e. White and yellow sands with ironstone nodules ; flint 
and a few quartz i)ebbles occur in the lower part of 
this bed - - -- - - - - -12 

d. Light greenish clay, whitish sand, and masses of sand- 
stone, and red sands and clay ----- lo 

J Red ) 

c J Black > slightly mottled clays - - - - 7 

f Light green ! 
b. White sand with some large and very compact concre- 
tionary sandstones in the upper part of it, also a few 
dark red ferruginous nodules ----- 10 

a. Green sand and flints ______ i 

45 

4. Chalk ----------- 10" 

No section resembling the above is now to be seen. 

In the Geological Survey Memoir on Sheet 13 (Old Series), 

^ * The Geology of Parts of Oxfordshire and Berkshire* {Mem, Geol. Surr,)^ 
1861, p. 43. 

2 *The Woolwich and Rcwiing Series.' Quart, Jouni. Geol, Soe., vol. x, 1864, 
p. 89. 



MADINq BBDa 




70 



EOOfiNfi. 



which was published in 1861, Mr. Whitaker fives' the following 
section, made up, like the last, from several pits : — 

" Gravel 

London Clay and its basement bed, 20 to 25 ft. 

^ 1. Greenish clay, only seen at one place, and then not thick. 
2. Brown, white, ana crimson sanois, several feet. 

fa. Plastic clay, variously coloured, with sandy clay and a 
Reading/^ J little sand ; several feet. 
"^^^^ ^ I 6. White or very pale ereen sandy clay (fire-clay) and sand. 
[c. Plastic and sandy clays, brown, blue and crimson. 
4. Sands. 
\ 5. Bottom-bed ; probably thin." 

The Bottom-Bed, which was invisible at the date (1858) of Mr. Whitaker's 
examination, was seen, in mere recent year& at Soundess Kiln (on the 
north-eastern slope of the hill) by Mr. J. H. Blake, who noted :- 



Beds. 



Heading 
Beds. 



Chalk. 



( 



Grey clay - - _ - _ _ - 
Brown loam ------- 

Sand - - - - - - -- 

Greenish-coloured sand with green-coated flints 
at base ------ 



3 
1 



In the upper part of the hill, on its south-western side, a 
succession of pits now (1906) gives an interrupted section of the 
higher beds, about 300 yds. in length. The gaps are many and 
wide, but, thanks to the persistence of a bed of very distinctive 
character, the sub-divisions recomised in diflerent exposures 
can, in most cases, be easily collated. The relative positions 
and the principal features of the clearest of these exposures aro 
indicatea in Fig. 7. 



Explanation :— 



Ft. 



London Clay. 



Reading Beds. 



Soil, of clav or loam, with pebbles. 

a. Evenly-bedded brown loam and loamy sand 
with seams of blue-grey clay and small 
ferruginous concretions: a thin and imper- 
sistent seam of flint-pebbles (some of large 
size) at the base. Masses of concretionary 
limestone in section (6) - - - to 

h. Yellow and brown current-bedded sand ;^ 
crimson patches in i)laces. Partly hardened 
into friaDle sandstone in section (2) - to 

c. Conglomerate, consisting of pebbles and sub- 

angular pieces of colourea clay (to 1 ft 
diameter) in coarse current-bedded sand, with 
streaks of clay and loam. Rests on very 
uneven surface - - - - - i to 

d. Yellow, orange, and red current-bedded sand. 

with seams and a few pebbles or " galls " of 
grey clay : a divscontinuous layer of fine- 
grained flaggy ironstone (2 to 4 ins. thick) 
near the middle in sections (2) and (3V to 

e. More evenly stratified grey and rea sands 

and loams, with bands of greenish-grey fire- 
clay, and some soft crimson ironstone or 
"ruddle." This bed thickens to N.W., and 
varies much in character - - - seen 
/. Red, blue, and orange mottled X)lastic clay ; 
top gently waved _ _ _ _ - 



10 



12 



2i 
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10? 
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The most interesting of these beds is the conglomerate, or clay-gravel 
band (c), shown in four of the seven sections given in Fig. 7, and visible in 
other smaller exposures on the south-western side of the nill. The closely- 
set fragments of soft clay are of many tints — brown, bright red, dull green, 
and slate blue — and on fresh damp surfaces have the appe^arance of a 
richly-coloured mosaic. The bed is evidently due to the aestruction of 
stiff plastic and laminated sandy clays, and to the redistribution of the 
fragments by currents. Angular chips of flint and a few very small flint- 
pebbles occur in the sandy matrix. 

The compact ironstone in bed (d) contains, in section (3), a few almost 
completely decomposed flints, having the appearance and softness of 
kaohn, or fine chalk. It may be remarked that flints associated with the 
more compact sorts of Tertiary ironstone are frequently rotted in this 
way. Good examples are to be seen in the Pliocene Beds on the North 
Downs, and in the Eeading Series at Studland in Dorset. 

The beds lettered {b)y (c), (d), and (e) in the above account seem to lie in 
a hollow in the mottled clay (/), which probably rests on an inclined 
surface of older beds. The London Clay m sections (2) to (7) belonfi;8 to 
the larger mass of the formation which fonns the upper part of Windmill 
Hill and follows its northern slope with the local, north or north-westward, 
dip. 

At the abandoned brickyard, about 250 yards north-west of the mill, 
a fault — indicated in section (1)— with a down-throw of about 7 ft. 
to the north-west, brings in the smaller Uiass of the formation, which is 
shown on Sheet 13 of the old series of the Geological Survey Map, but not 
on Sheet 254 of the new. This small dislocation was tracea by Mr. 
Whitaker* to the north-eastern boundary of the Nettlebed outlier, but 
there are now no exposures on the line he indicates, nor any si^s ot the 
little inlier of Chalk which he observed on the down-throw side of the 
fracture. 

A^ttffield. 

Around Nuffield Church, at the edge of the Chalk escarpment, there is a 
thin spread of brown sand and loam. No sections are now to be seen, but 
in 1858, or thereabouts, Mr. Whitaker noticed near the church a shallow 
roadside pit showing flaggy and rubbly iron-sandstone in red and brown 
clay and brown sand. Sand for brick-making was once dug here.* 

Stoke How, 

This outlier consists chiefly of mottled clay and brown loams, and the 
best exposure, which occurs in the brickfield near the north-eastern side, 
shows about 15 ft. of the former overlain by 5 or G ft. of the latter. Here 
Mr. Whitaker saw also " light-coloured clays and sands, and some white 
sand, with many flints, large and small, rounded and angular, sometimes 
in lines, sometimes in patches, chiefly in the clay, and a few smdl quartz 
pebbles "* — phenomena suggestive of a recurrence of the gravelly conditions 
obtaining at Lane End. 

Mottl^ clay has been dug in the field to the north-east of the 
Maharajah's Well ; and at Neal's Kiln, south of Stag Hall, a pit shows 
12 to 15 ft. of the same rock. A little of the sandy Bottom liedj with 
green-coated flints, was exposed in a shallow water-pipe trench, dug in the 
sarly part of 1905, at a point about 100 yards soutn-east of Stag Hall, by 
the road-side. 

The south-eastern part of this outlier seems to be affected by a disturb- 
Mice somewhat similar to that at Nettlebed, the beds being tilted down- 
wards to the north-west ; for the junction with the Chalk, which occurs at 
570 ft. above O.D. by Stag Hall, is not more than 540 ft. where the main 
street of the village crosses the boundary of the outlier, a little more than 

* According to Mr. J. H. Blake in Froc, Geol. Assoc, vol. xii (1891), p. 206. 
The fault runs N.E.— S. W. 

* * The Geology of Parts of Oxfordshire and Berk»liire,' 1861, p. 43. 
»/*«/., p. 41. 

^ Ibid,, p, 42. 
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a <][aarter of a mile farther north. The beds beneath the village seem to 
thicken down the sloi>e towards the combe on the north. 

The maximum thickness of the Heading sediments at Stoke Row 
probably does not exceed 40 ft. 

Greevvnuxyr Hill, 

At the edge of the Chalk escarpment to the south of Woodcote there is 
an outlier, about 2 miles in lengtn and from one-half to a quarter of a mile 
in width, the northern half of which lies within the area included in Sheet 
254. In this part of the outlier clays predominate, while farther south the 
beds are more sandy. 

Large quantities of mottled clay and some pale grey sand were excavated 
in making the foundation-trenches for the South Oxfordshire Water and 
Gas Company's works on the summit of Greenmoor Hill, in 1905-6, but the 
present writer was too late to see any section there. 

In pits (now degraded) on either side of the road running from the 
southern part of the hill to Woodcote, Mr. J. H. Blake saw good sections 
of the even junction of the Reading Beds with the Chalk, and at the brick- 
yard in Claypits Wood, a <iuarter of a mile east of The Laurels, he 
noted 1 : — 

Ft. 
[ Mottled crimson, grey, and brown clay - - 16 
"Reading ) White sand __---.-._ 5 

Beds j Brown and grey clay interstratified with seams of 

\ sand (Bottom Bed) ____-. 4 

Chalk." 

In 1893 two sections in the same yard showed a thin band of white 
pebbles and subangular pieces of fiint in a dark grey sandy clay, resting 
on grey sand and overlain by red mottled clay. 

Further south there are many small exposures of mottled clay on the 
sides of Qreenmoor Hill and at other places just within the boundaries of 
the outlier, but these do not call for particular notice. 

Moultford Dmvns. 

A thin and disturbed remnant of Reading Beds, which seems to consist 
chiefly of yellow sand, caps the hi^^hest part of the Lowbury Camp ridge 
by Warren Farm, 3 miles south-west of Moulsford. 

Park Place, 

In the grounds of Park Place, on the broad spur to the east of Henley, 
there is a thin spread of brown and light-coloured sand, with a little 
mottled clay, once worked for bricks. Signs of the green Bottom Bed were 
seen near the southern end of the outlier. To judce from its position, and 
from the appearance of the ground, this patch of lleading Beds lies on an 
uneven, piped surface of the Chalk. 

Warren Mow, 

The Eocene Beds mapped at the south-east comer of the Sheet belong to 
the extensive Wargrave outlier, the greater part of which lies within the 
area covered by the Reading and Beaconsfleld Sheets (268 and 255), to the 
south and east. Between Cockpole Green and Warren Row the boundary 
of the Reading Beds is clearly marked by a rise in the ground and by a 
succession of swallow-holes. The green pebbly sand at tne junction with 
the Chalk can be seen in the sides of the lanes running south from Pudder^s 
Farm and Dean Place Farm. 

On the east side of the road through the little village of Crazies Hill, 
orange and red-brown stratified sand nas been dug in a cottage garden. 
There are small exposures of sand and of mottled clay on either side of the 
road west of Warren Row ; but the only clear section of the Reading Beds 

> * The Geology of the Country Around Reading ' {Mem. QeoL Surv. ), 1903, 
p. 15. 



LONDON CLAY. *73 

in this part of the outlier is in a pit opened on the side of a swallow-hole, 
at the head of the deep indentation of the Reading boundary, at the eastern 
end of the last-named village. Thk showed in 1907 : — 

6. Clay soU. Ft. 

( 4. Compact brown and grey sandy clay, with layers 
Drift. I and masses of pebbles derived from the gravel 

( on the higher ground in the vicinity - - 6 to 10 

/ 3 Laminated brown sandy clay - - - 2 to 7 
2. Large, unworn, green-coated flints and small flint- 
Reading peobles, in grey and greenish glauconitic sand 
Beds. ' cemented in places by calcareous matter - - 1 
I Teeth of Udontaspis elegans {kg.) and Otodns 
obliquMS ? Ag., Ostrea (fragments). 
1. Chalk, traversed by tubular cavities or borings 
fllled with greenish sand to a depth of 3 ft. below 
its even junction with bed above - - - 10 

In bed (2) a flint cast of a carinate Mia^aater coranguinuTn 
was observed. 

The borings in the Chalk vary from i in. to 2 in. in 
diameter. Some descend vertically for a distance of 1 or 2 ft. 
occasionally throwing out branches directed obliquely down- 
wards; others, of the simple tubular type, describe regular 
curves ; and both are filled with green sand and pebbles from 
above, or, less often, by plugs of discoloured chalk. The waUs 
of the tubes bea:r a faint longitudinal striation. 

The Chalk here is mined in galleries which run for a 
considerable distance under the Common to the east. The 
entrance to these workings is buried, from time to time, by falls 
of clay and sand from the upper part of the open pit. 

At the cross-roads immediately to the east of this pit there 
is a swallow-hole, which is constantly fed by a little spring 
issuing from sands near the top of the Reamng Beds on the 
side of Ashley Hill. The water of this spring is strongly 
calcareous and deposits a firm granular crust of pale brown 
tufa upon the twigs, pebbles, bits of brick, and otner objects 
lying in its channel. The calcareous matter in solution may be 
derived from the thin bands of impure limestone which occur at 
the base of the London Clay. One of these bands may be seen 
in the hollow lane south of Holly Cross, just within the area of 
the Reading Map (268V 

London Clay. 

The London Clay occurs in only three places in the Henley 
district, namely, at Lane End, at Nettlebed, and near Warren 
Row to the south-east of Henley, and it is nowhere well 
exposed. 

It consists of brown clay, and grey-blue clay weathering brown, 
with argillaceous limestone in nodules, which are generally 
described as " septaria,'' though not all possess the true septarian 
structure. The lowest beds — collectively termed the Basement 
Bed — are usually brown loams and loamy sands, with thin 

1 The Warren Row quarry and spring are described in Froe, OtoU Atioe,^ voL 
xvii, 1901, pp. 179-180. 
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seams of stiff clay, a little olive-green elauconitic sand, concre- 
tions of clayey limestone, and flint-pebbles. They are frequently 
fossiliferous, and at their base there is generally a layer of 
well-rounded flint-pebbles, some of which attain diameters of 
6 to 10 inches. 

The junction with the Reading Beds is slightly waved, and its 
disregard for the oblique stratification of those oeds shows that 
some erosion preceded the deposition of the London Clay ; but 
the general parallelism of the basal planes of the two formations 
over wide areas makes it probable tliat the erosion in question 
did not, in this part of tne country, involve much more than a 
planing down oi the constructional inequalities in the upper 
surface of the Reading Beds. 

Lane End. 

Five outliers have been mapped here : two forming the higher 
parts of the hills to the east and west of the village ; the others 
underl3dng the hummocky ground on the slopes of Moor End 
Common to the south. The section of the Basement Bed seen 
in the sand-pit to the south-east of Lane End Church has 
already been described (p. 62). In another part of the same 
excavation, and at a rather higher level, Mr. Whitaker observed 
(in 1859) :— 

, Stiff brown clay, with sejytaria and broken fossils. 

** London i Basement Bed. Brown loam with layers of clav ; green grains 

Clay. i in parts ; at the bottom a few flint-pebbles of various 

^ sizes. 

-D J* ( Alternations of laminated greenish clay and brown sand, a 

^^°« foot or more thick. 

^^®- f Light-coloured sands." 1 

Blocks of concretionary calcareous mudstone, crowded with 
shells of CardiuTTiy PectiincvXus, and Ditrupa, were to be 
seen on the floor of the pit in 1899. 

Small exposures of the lower part of the formation occur on 
Moor End Common, but none presents any features of interest. 

TTiere is about 50 ft. of London Clay beneath the summits ot 
the wooded hills to the east and west of Lane End, but much 
less under the Common to the south of that place. 

The following list of fossils found in the lowest beds of the 
formation at Lane End is taken from Mr. W. Whitakcr's Memoir 
on " The Geology of London "* : — 

Lamna, teeth. ? Cyprina morrisii J. rfc C, aSow, 

Aporrhais sowerbyi (Mant) Cytherea obliciua Desk. 

Calyptra?a trochiformis L(im, ? 3lodiola elegans J, Soiv, 

Cassidaria nodosa {Braivd.) Ostrea pulchra J, Sow, 

Fusus sp. Panopaja intermedia J, Sow, 

Natica labellata Lam, Pectunculus brevirostris J. de C. Sow 

„ sp. „ plumsteadiensis J. Sow 

Pyrula smithii J, de C. Sow, Tellina ? 

Cardium laytoni Mor, Lingula tenuis J. Soio, 

„ nitens J, Sow, Ditrupa plana (J, Sow,) 

„ sp. 

. 1 ' Creologv of the London Basin,' p. 207. 
1 1889, vol i, pp. 264-265. 
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NeMebed, 

As the mode of occurrence of the London Clay at this place 
has already been described (p. 70), it will here suffice to notice 
theprincipal exposures. 

Tne beos referable to this formation attain their maximum 
thickness of about 30 ft. under the windmill ; and the following 
section — better than any now visible — was observed by Mr. 
Whitaker in the slope a httle to the west of that building : — 

I Light brown clay, partly mottled with pale grey. Ft 
with thin lines of ironstone and a lew small 
flint-pebbles ; darker towards the base, and 
mssing into : — 
/ a. Dull brown clay, occasionally greenish internally, 
/ laminated by very thin seams of sand, with a 

few small flint-pebbles and a little ironstone 4 or 5 

b. Dull grey and brown loam, with lavers of 
chocolate-coloured clay in parts; at tne base 
a thin bed of green sand, with a few small flint- 
pebbles ; water is thrown out from this - about 3 

c. Seam of ochreous clay - - - | ^^^^ ^ 



2. Basement 

bed 
[of London ' 
Clay]. 



\d. Brown sand, with thin lines of ironstone J 
^ e. Line of rounded flints, many very large. 
3. Reading Beds." 

From the ironstone in the London Clay proper, Mr. Whitaker 
obtained " a cast of a small bivalve (Leda ?) " ; and from that in 
bed (a) " a cast of Natica" There were " Ij^g about some pieces 
of flat sandy laminated limestone, not more than 2 in. thick, 
which probably belong to the Basement Bed. The junction 
of the London Clay and the Reading Beds [showed] a dip ot 
about 6« in a direction 20^ to 25^ S. of E."a 

Flaggy and dogger-like masses of the laminated limestone 
above mentioned, some measuring 3 ft. in length and a foot or 
more in thickness, are still to be seen on the floor of a small 
working to the west of the mill ; and one of the blocks is visible 
in situ in the same pit. The stone is of a light brown colour 
and very tough. Tne constituents insoluble, or not readily 
soluble, m cold dilute hydrochloric acid are, minute black and 
red-brown granules (apparently of iron oxides), quartz-grains 
(mostly about 01 millimeter in diameter), and yellow mud. 

Faint impressions of shells (like PectunculiLs) occur on the 
surfaces of a few of the concretions. 

In the brickyard extending across the second (and unmapped) mtch of 
London Clay, a quarter of a mile north-west of the windmill ana on the 
down-throw side of the little fault (see p. 69), Mr. Whitaker saw : — 
" 1. Drifted clay and loam, in parts with many flint-pebbles, filling Ft. 
hollows in 

2. London Clay- _-_--_ about 2 or 3 

3. Basement Bed : — Brown loam, with a few seams of clay, and a 
little ironstone, but no flints or green sand . - . .- about 8 

4. Light-colourea sand of the Reading Beds just visible beneath. 
The dip shown by the upper part of the Basement Bed is from 
6° to 15° a little to the west of 80uth."3J 

* * The Geology of Parts of Oxfordahire and Berkshire' {Mem. Geol. Surv.) 

i Sheet 13, Old Series), 1861, pp. 52-53; see also *The Geology of the London 
iasin/ 1872, pp. 205 and 305. 
1 Ibid,, p. 53 ; also * The Geology of the London Bauin,* p. 305. 
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The greater part of the Basement Bed, with the sand below it, was still to 
be seen there in 18d2, but the section has since become moch obscured. 

Warren How. 

Fart of the London Clay outlier of Bowsey Hill is shown in the south* 
east corner of Sheet 254. There is from 100 to 130 ft. of the clay beneath 
the summit of the hill. This is probablv but little less than the full 
thickness of the formation for this part of the country, for recent excava- 
tion has proved the presence of dull reddish-brown and pale ffrey sands 
and sandv clays, closely resembling those of the Lower Bagsnot Beds, 
beneath the Pebble Gravel on the hill-top.^ Unworn blocks of sarsen-stone, 
up to 3 ft. in length, have been observed in the gravel there.^ There are 
no good exposures of London Clay, either near Warren Bow or in any 
part ef the outlier. 

1 Proe, Geol. Assoc., vol xii. (1892), p. 380. 
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CHAPTER IX. 

SCENERY AND SUPERFICIAL DEPOSITS. 

By H. J. Osborne White. 

Note on the Principal Physical Features. 

In post-Eocene times the rocks of this district, in common 
with tnose of the surrounding country, underwent a gentle and 
probably exceedingly slow and intermittent tilting, wiich gave 
them tneir present prevailing south-eastward dip. As a result 
of this movement a south-eastward drainage was engendered, 
and a series of sub-parallel streams were marked out on the 
constructional slope. Of these early consequent streams — some 
few of which may have formed the extended trunks of older 
drainage systems developed in a north-western land-area in 
Eocene times — the transverse section of the Thames between 
Oxford and Reading, and perhaps also the Wye, whose valley 
breaches the Chalk escarpment to the north of Saunderton Lee, 
may be regarded as the descendants, or modem representatives. 

With the uplift which carried marine sediments of Eocene 
age far above sea-level in this part of the country, the south 
eastward-flowing streams sank their channels into the inclined 
rocks, and, encountering strata of varying degrees of resistance 
in their downward progress, developed lateral or subsequent 
branches (such as the Tname and tne Mill Brook) along the 
strike of the weaker beds ; thus initiating the longitudinal vales, 
and intervening hill-ranges of the cueata type, which characterise 
the counties oi Bucks and Oxon, and the north-western part of 
Berkshire. The carving of the existing topography out of the 
sloping block of Tertiary and older strata has been, without 
doubt, a most intricate process. Epochs of elevation have alter- 
nated with epochs of still-stand or depression; and the local 
relief, while fluctuating in strength witn the varying base-level 
of erosion, has gradually changed in form with the dipward 
retreat of the escarpments. The thickness of the Tertiary rocks 
originally covering the Chalk of the Chiltems is unknown, but it 

frobably greatly exceeded that of the Reading Beds and London 
Hay (about 100 ft.) remaining in the outlier of Lane End. 
The exposure of the Upper Jurassic clays and limestones about 
Radley and Chislehampton, and along tne course of the Haseley 
Brook, has involved the removal of aoout 1,000 ft. of Cretaceous 
strata alone. 

The escarpment of the Middle and Upper divisions of the 
Chalk has reached that advanced stage of development in 
which foundering seldom occurs, and recession is carried on 
almost entirely by superficial wasting and solution. Its 
character, however, is markedly dissimilar in diflerent parts ot 
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its extent within this district On the south-west, near the 
Thames, where recession has been greatest and a condition of 
comparative stability has been attained, the scarp-face is deeply 
fretted by narrow branching combes, separated by finger-hke 
spurs with undulating crests, and presents an appearance 
not unlike that of the most dissected portions of the dip- 
slope. Farther from the river, by Watlington and Shirbum, 
the branching combes are replaced by amphitheatral embayments, 
and the intervening spurs are reduced almost to cusps ; while 
the descent from the crest to the foot of the scarp is more rapid. 
Still farther north-eastward, near Crowell, the slope is very steep, 
and the salients and re-entrants are so reduced as to leave the 
scarp only a moderate sinuosity in plan. Here the escarpment 
has a fresh, cleanly-cut apncarance, and is evidently in a less 
mature condition than in tne south-western part of the area. 
Indications of slips have been noticed on Bald Hill and 
Aston Hill (pp. 39, 41). 

Although the escarpment of the Chiltems must have changed 
materially in form, its upper limit, at least, seems to have 
receded very little, during the development of the minor valley- 
systems of the dip-slope oetween the Thames and the Wye ; for, 
in spite of the &ct that many of the upper branches of the more 
important of these systems run back to the crest-line of the 
upland, scarcely any of them give evidence of former extension 
beyond the present water-parting. There are two or three very 
shallow " swales " in the summit, to the west and north-west of 
Stokenchurch, but not a single depression that could be termed 
a " gap " breaks the even and gently-inclined crest-line of the 
range in the 14 miles which separate Chinnor Hill from 
Greenmoor Hill. 

From the considerable dimensions of the gap at the head of 
the Wye Valley, it is t/O be inferred that that valley continued 
to carry the drainage of a tract of country lying to the north- 
west of the general course of the Chiltern watershed (as roughly 
defined by the heads of the longer dip-slope valleys, which do 
not breach the escarpment) down -to fairly recent times. A 
similar state of things still obtains to the north-west of 
Marlborough, where the Kennet rises on a sort of shelf of 
Lower Chalk extending beyond (i.e., to the west of) the Middle 
and Upper Chalk escarpment, through which the river passes in 
its eastward course. 

Pebble Gravel. 

Mixed with the clayey soil and drift over parts of the Chalk, 
and lying in thicker masses on the summits and flanks of the 
Eocene outliers, there is a gravel consisting, in the main, of flint 
pebbles, subangular flints (usually bleached), and small, worn 
pieces of quartz, together with pebbles of dark, compact, siliceous 
rocks (cherts and lydites), of light-coloured quartzite, and of 
other materials, as accessories. Though commonly sandy, the 
matrix of the stones often partakes somewhat of the nature of 
the underlying rocks or associated drift. 
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Being of little economic value, the gravel is seldom worked, 
and most of the exposures occur in the sides of sand- and claj- 
pits deliberately opened in places where the overburden of dnft 
IS small. In sucn sections it rarely shows any structure, and 
even in the few pits where it is dug for road-metal or for 
levelling imeven ground, no bedding other than that attributable 
to rainwash, creep, or subsidence is apparent. 

The texture of the drift is very variable, and the relative 
proportions of its constituents not less so, but the qualitative 
changes in composition are less marked, and it is only in the 
southern and south-western deposits, near the valley of the 
Thames, that one finds any notable departure from the normal 
type. There the red quartzites and other materials more 
cnaracteristic of the Plateau Gravel appear amongst the flint 
and quartz of the Pebble Gravel ; and in the Beading district, to 
the south, there are deposits which may, individually, be referred 
to both classes of drift. 

The origin of the Pebble Gravel of the Chilterns has been the 
subject of a long but fitful controversy, which cannot be reviewed 
in this place. In the opinion of the present writer, the most 
likely explanation yet ofl^red is that which ascribes the drift to 
the wasting of Lower Eocene Pebble-beds and quartziferous 
gravels of the kinds exemplified in the Reading outlier of 
Lane End.^ The Reading Beds at and near that pmce contain 
all the commoner, and some of the rarer, constituents of the 
simpler and more widely represented type of Chiltem Pebble 
Gravel ; and although the average size of some of the materials 
(«.gr., the subangular flints) is smaller than in the Pebble Gravel, 
there is, as will shortly be seen, evidence of the former existence 
in this district of Eocene gravel quite as coarse as any in that 
drift. 

It is not, however, contended that all, or, indeed, that most, of 
the deposits of Pebble Gravel have a strictly local origin. The 
drift occurs on the summits of isolated hills of London Clay, and, 
on the assumption that the auartz and lydite pebbles in deposits 
thus situated are derived from the Reading Beds, it is evident 
that those materials, at least, must have travelled from places 
where the parent strata attained a greater altitude — presumably 
from places farther up the dip-slope of the Chiltem Hills. 

The writer has elsewhere* given reasons for thinking that 
the gravelly facies of the Reaaing Beds may have been a more 
common one in that part of the formation which once extended 
north-westward of the present escarpment of the Chilterns, and 
has suggested that those vanished beds were the chief source of 
the Pebble Gravel in the country to the south-east of that 
feature. 

If the simpler sort of Pebble Gravel found in this part of the 
country is a product of the subaerial wasting of Eocene rocks, it 
cannot be assigned to a definite epocL Its formation may 

* C. Reid, in Summary of Frogrena of the Geoh Surrey for 1899, p. 140, and 
H. J. O. White, Froc, Geol, Auoe., vol. xix, 1906, p. 376. 
^ Froe. Oeol, Assoc,, vol. xix, 1906, p. 376. 
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have commenced in Oligocene times and have continued ever 
since ; and the constituents of existing deposits may have been 
dispersed and re-grouped again and agam during their inter- 
mittent progress down the dip-slope of the country on the 
northern side of the London Basin. 

Some of the principal developments or exposures of the 
Pebble Gravel will now oe noticed. 

In the wood named Penley Hollies, Ij miles south-east of Stoken- 
church, pits near the high road show 7 or 8 ft. of pebbly gravel mixed, and 
irregularly interbedded, with red-brown loam. The deposit appears to 
occupy a hollow (or group of pipes) in the Chalk. East and south of this a 
similar drift, more or less mixed with Claywith-flints, overspreads the 
Chalk on a moderate slope. 

The London Clay hills to the east and west of Lane End have a thin 
capping of the gravel. It was formerly exposed to a depth of about 5 ft. 
in a saw-pit near the top of Park Hill, to the east of the village. 

The spreads of Pebble Gravel mapped to the south-east of Frieth might 
be described as pebbly Clay-with-flmts. 

The more northern of the two patches near Ibstone appears to be the 
debris of an Eocene flint-pebble bed. The other is of the ordmary quartzoee 
type. Both are thin and mixed with the soil. On the Reading Beds and 
on the Chalk in the long branching spur of Summer Heath, Gkmrett's Wood, 
and Fawley, west of the Hambleden Valley , there are many small patches of 
very shingly flint-gravel with a varying percentage of quartz-pebbles. One 
of the best exposures is at Lower Wood End Farm, north of Fawley, 
where a pit (in an unmapped deposit) shows about 6 ft. of compact gravel. 
Though close to the edge of the Thames Valley the drift consists of little 
but flint and quartz, small pebbles of the latter rock being very abundant. 

In Queen Wood, south-east of Christmas Common, a shallow 
lane-cutting, rather above the 700 ft. contour, shows small 
sections of red-brown, pebbly, Clay-with-flints containing rough 
blocks of conglomeratic iron-sandstone up to 2 ft. in diameter. 
The stones in the ferruginous cement include : — 

Flint-pebbles. 

Bleached sub-angular flints, up to 8 in. in diameter. 
Quartz-pebbles, mostly less than ^ in. 
Concretions of red iron " pan " ; some enclosing pebbles 
of soft brown clay, others empty. 

Though of coarser texture, the constituents of the blocks are 
the same as those of the fen*uginous travels occurring in the 
Reading Series at Lane End, and the wnter has little doubt that 
these masses of conglomerate are derived from bods of Lower 
Eocene ago. Pebbles of clay are common in the Reading sands, 
but have not been seen in any of the upland drifts in this 
district. 

To the east of the hamlet of RusselFs Water the old brickvard pits 
expose a few feet of loamy Reading Beds, thinly capped by Pebble Gravel 
containing many pieces of ironstone, spongeous green-coated flints, bits of 
silicified Inoceramiis-shelly and small seams and bodies of very coarse 
quartz sand and little quartz-pebbles. This drift is almost certainly the little- 
travelled debris of gravelly Keading Beds of the Lane End type. On the 
Common, to the south-east, the drift-^avel is much thicker and coarser, and 
has been worked to a depth of 12 ft. without being bottomed. A pit recently 
opened or enlarged shows considerable masses of coloured, thinly-beddea, 
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sandy clay, much like that of the Reading Beds, embedded in and piped by 
coarse gravel consisting mainly of flint-pebbles and white sub-angular flints 
(up to 8 or 9 in. in diameter), with a few larger angular flints, some blocks 
of ironstone conglomerate, and a relatively small proportion of quartz- 
pebbles. The confused state of the drift here may be due to the formation 
of pipes in the Chalk below, but some of the phenomena are unlike those 
produced by mere subMidence. 

On the hillock named Priest's Ilill, to the north of Net tlebed, old furze- 
grown pits by the road to Park Comer show a little pebbly loam resting on 
grey clay ana loam of the Reading Beds. Thicker deposits, of very limited 
extent, are to be seen in the abandoned brickyard a quarter of a mile to 
the north ; and pebbles of flint and quartz are scattered through the 
loamy soil over the London Clay on Windmill Hill. 

At Witheridge Hill, nearly i2 miles south of Nettlebed, small spreads of 
flint- and quart-z-pebbles, in a clayey or loamy matrix, occur on the Chalk. 

The gravel resting irregularly upon the Reading Beds, south of Stoke 
Row, is of a more complex tyi)e than any so far noticed ; for, in addition 
to flint, quartz, and lyoite, it contiiins a small projKirtion of red quartzitc 
pebbles and a variety of sandstones, grits, dark veinstone, and other rocks 
m pebbles similar to those occurring more abundantly in the Plateau 
Gravel to the south and south-east, but of smaller average dimensions. 

A gravel of the same kind occurs to the south of Checkendon, and in thin 
spresuis or small bodies amidst the Clay-with-flints around that place. 

A simpler type of Pebble Gravel, containing a greater proportion than 
usual of white sub-angular flints, overspreads Greenmoor Hill, near 
Woodcote ; while to the south and east, at a lower level, the red quartzites 
and sandstones again appear in the loamy soil. 

The Pebble Gravel on the narrow ridges of Moulsford Downs, to the west 
of the Thames, also belongs to the more complex drift, which forms a 
link between the normal quartzose Pebble Gravel of the Chilterns and the 
Plateau Gravel, with many quartzites, bordering the Thames Valley. 



Olay-witii-Flints. 

The widespread drift described in the Index to Sheet 254 as 
" Clay-with-nints and Loam overlying Chalk," is a product of 
the decomposition of the Chalk and the disintegration of the 
Eocene and later sediments formerly covering that rock. It 
consists, as a rule, of brown to rich red-bro^vn slightly sandy 
clay; stiff and " cold " in the lower parts, more loamy in the 
upper, and containing angular or broken flints, flint-nodules, 
ana pebbles of flint and of other materials. i 

The relative proportions of the constituents var}' from place to 
place, and while the clay is generally the dominant element, the 
sand, which is never wanting, is sometimes present in suflicient 
Quantity to give the drift a loose and loamy character. The 
nints, also, are occasionally so closely set as to be workable as 
gravel. Resting, as a rule, upon an uneven and deeply-corroded 
surface of chalk, the Clay-vvith-flints is subject to rapid changes 
in thickness, as the mottled broAvn and white appearance of 
newly-ploughed fields on the higher slopes of the Chalk combes 
often very clearly shows. It is best developed on the 
summits of the "broader ridges, but commonly descends 

1 See A. J. Jukes- Browne, Quart, Jotmu Geol, Soc., vol. Ixii, 1906, p. 1.^2. 
10322. G 
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some distance down their side-slopes, passing insensibly into 
a loamy soil often very full of stones ; and some patches occur 
"at the Dottom of the valleys. 

Beyond an obscure banding, and certain indistinct vertical and 
lateral changes in the texture or proportions of its constituents, 
probably due to internal movements, the drift rarely* exhibits 
any structure in sections. 

This flinty clay is, doubtless, in process of formation at the 
present day, for the hills of Eocene strata are continually shedding 
their clays and sands on to the surrounding Chalk, and the ChalK 
itself is slowly yielding up its flints and fine brown muddy 
residue under the attack of rain-water charged with carbonic 
and other acids derived from the atmosphere and from dead 
and living organic matter in the soil. 

There are some good sections of Clay- with flints, in pits from 5 to 10 ft. 
deep, on the edge of the Chalk escarpment at Qiinnor Hill. Broken, 
unworn flints are very abundant, and the stiff clay in which they are 
embedded is of a dark red-brown colour with black markings. With the 
angular flints are unworn nodules and pebbles of the same substance, and 
flaggy bits of ironstone. Here and there pinnacles of rotted cnalk. 
penetrated by veins of clay, rise nearly to the surface of the ground, ana 
the intervening drift has a rudely synclinal structure. 

A more loamy drift, with fewer stones, is exposed in the sides of the road- 
cutting near the top of Aston Hill. 

At the north-east comer of Hailey Wood, to the south of Aston Hill. 
there are shallow ^its in sandy loam (looking much like re-arrangea 
Reading Beds) containing the usual flint fragments and pebbles. 

In Shotridge Wood, south of Shir burn Lodge, degraded pits show a 
little red-brown loam with many bleached angular flints and bits of 
compact ironstone. 

Drift of a more argillaceous character caps the irregular spur extending 
from Watlington Hill nearly to Henley. #A few red quartzite-pebbles and 
bits of sandstone occur in it to the south-west of Fawiey. 

Loam with few flints has been dug to a depth of 8 ft, or more, on both 
sides of the road on the east of Watlington rark. A sample of unctuous 
red clay, taken from the foundation-trenches of a new house about one- 
third of a mile south-south-west of Christmas Common Church, contained 
small pieijes of decaying Inoceramus-sheW and minute concretions of iron 
oxide. The clay itself was exceedingly fine, and may well have been 
derived from the Chalk. A little tine quartz sand was present. 

The banks of the pond at Hollandridge Farm consist of red mottled clay 
(evidently derived from the Reading Beds), with seams of flinty loam. 
The occurrence of ironstone conglomerate in the Clay-with-flints about a 
mile to the north-west of this place is noticed above (p. 80). Blocks of 
this stone are set up as comer-pK)sts at the entrance to tne farm. 

Where the road from Howe Hill to Cookley Green crosses the head of 
the combe running south-eastward to Pishill flinty loam has been due to a 
depth of 20 ft. 

On RusselFs Water Common roadside pits nearly half a mile north-west 
of Oak Farm showed a mass of angular flmts and pieces of ironstone in a 
brown loam. More argillaceous loam, like that of the Reading Beds^ 
underlies this deposit, which is witnin the boundary of the Eocene 
outlier of Russell's Water, as shown on the map. Though containing some 
pebbles, this drift is quite distir ct from the gravel at the northern end of 
the Common (see p. 80). Flinty loams are not uncommon on the thinner 
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outliers of the Reading Beds in this and other districts. They occur on 
the doubtful outlier of those beds to the south-east of Ibstone. 

The lower spreads of Cla^^-with-flints between Biz and Woodcote 
contain many ill-defined bodies of gravel derived from deposits of the 
Pebble and rlateau series in their neighbourhood. 

The deposits on the summit and north-eastern slope of the blunt spur to 
the east of Henley present no features of particular interest. 

On the chalk spurs of Moulsford Downs, in the south-western comer of 
the district, there are a few patches of red-brown loam and clay, more or 
less mixed with Pebble Gravel. 

^ It may be mentioned that the late Mr. J. H. Blake recorded (on the 
6in. field-maps of the Geological Survey) the measurements of many of the 
larger blocks of sarsen and ironstone scattered over the district. Sarsens 
over 4 ft. in length are very rare on the Chalk uplands of the Henley 
area, though blocks of far greater size abound in the drift loams of 
the Beaconsfield district, immediately to the east. 
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• CHAPTER X. 
SUPERFICIAL DEPOSITS (continued). 
By H. J. Osborne White. 

Plateau Gravel. 

Tho drifts which have been mapped as Plateau Gravel 
form two distinct groups, the members of the one differing 
from those of the other in their composition and in their 
relations to the larger physiographical features. One of 
these groups comprises the angular flint-gmvels which range 
along the lower slopes of the Chalk escarpment from Ipsden, 
nortnward, by Ewelme to Brightwell Uppertown, and cap the 
tipper Greensand between Berrick Salome and Clare Hill. The 
other includes the high-level, slope and terrace gravels which 
contain numerous pebbles or cobbles of quartzite and sandstone, 
and which occur on both sides of the Thames Vallev in the south- 
eastern part of the district near Henley; togetner with some 
smaller isolatedpatches that lie,for the most part,withina mile and 
a-half of the Tnames between Nuneham Courtenay and Cleave, 
on the west. As the latter group contains many deposits which 
seem to be considerably older than any in the former, it will be 
dealt with first. 

1. The Qivartzite Oravel. 

The constituents of this drift include (more or less in the 
order of abundance) flints, in all conditions, but mostly sub-, 
angular and blanched or stained brown ; ovoid and plano-convex 
cobblesof red, liver-coloured, brown, and grey compact quartzite; 
sub-angular and rounded pieces of brown, yellow, and dull red 
sandstone and grit, often felspathic ; blocks of sarsen and of iron- 
sandstone ; white vein-quartz, in pebbles and cuboid blocks ; 
together with rolled pieces of jasper, veinstone, lydite, dark 
chert, mudstono, quartz conglomerate, tourmaline grit, and 
occasional fragments of devitrified rhyolite, and of many 
other siliceous rocks. To the east of Reading, flaggy 
pieces of Lower Greensand chert and sand-stone, like those 
which occur so plentifully in the drifts of the Loddon basin, 
make their appearance, and in some places form no small 
proportion of the coarser constituents of tne gravel. The matrix 
of the stones varies in character from coarse loose sand to 
stitf clay. 

Plateau Gravel of this type has a mde distribution in the 
lower or eastern parts of the Thames basin, but becomes 
restricted westward to a belt of country, a few miles in breadth, 
bordering and mchiding the valley of the main stream between 
Maidenhead and Oxford. 
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The Buriter Beds of the Trias, exposed in the country to 
which these passes give easiest access from the south-east, 
contain an abundance of quartzite and other rock pebbles 
identical in character with those in the gravel here under notice, 
and have long been regarded as the source of the distinctive 
constituents of that drift.^ At the present time, the Cotteswolds 
form, in a general way, the water-parting between the Thames 
and the Severn, and the nearest outcrop of the Bunter 
Beds lies well within the basin of the latter river, but 
recent studies of the geomorpholorical features of those hills, 
and of the coimtry about them, nave elicited a number ot 
facts which strongly support the view*, that the Thames formerly 
drained a consioerable area to the north-west of the present 
divide : hence it has been inferred that the high-level quartzite- 
bearing gravels of the Upper Thames basin — exhibiting, as they 
frequently do, both the structure and disposition of river gravels 
— were formed by streams which derived a part of their water 
from Triassic terrains in the Trans-Co tteswold area above 
mentioned.' 

It is not improbable that the transportation of the Bunter 
pebbles across the line of the existing Severn-Thames divide 
was accomplished in part by ice, as many geologists have 
supposed, K)r deposits which seem to be modifications of a 
common type of Midland boulder-clay occur on the floor of the 
Moreton rap, at the head of the Evenlode Valley.* That the 
quartzitic^Iateau Gravel bordering the Thames Valley is largely 
of fluviatile origin can, however, hardly be doubted; and, 
although proof is lacking, the present writer is much disposed to 
think that the exotic material which occurs so abundantly in 
that drift, and which, in the Henley district, appears at first in 
rounded stones of small size in the upland Pebole Gravel, 400 to 
500 ft. above the Thames, was being carried into the region of 
the Upper Thames basin long before the commencement of the 
Pleistocene * Ice Age.* * 

1 See W. Buckland, ' Ugliquim DiluriamB' (1821, 4to), p. 249, and VV. C. 
Lucy, *0n the Gravels of the Severn, Avon, and Evenlode, and their 
Extension over the Cotteswold Hills.* Froc, Cottesw. Nai. Clitby vol. v, 1869, 
p. 71. 

a First expressed by Dr. T. S. Ellis in a paper * On Some Features in the 
Formation of the Severn Valley as seen near Gloucester.' Gloucester Phil. Soc, 
1882. See also, W. M. Davis on * The Development of Certain English Rivers.' 
Ggoffr, Joum,, vol. v, No. 2 (Feb., 1895), pp. 127-146; and on *The Drainage of 
Cuestas.' Froc. OeoU Asmoc, vol. xvi (1899), p. 75. S. 8. Bookman, • The 
Development of Rivers,' &c. Nat. Sci.y vol. xiv (1899), p. 273. 

8 H. J. O. White, On the origin of the High Level Gravel with Triassic d6bris, 
&c. Proc. Oeol. Assoc,, vol. xv, 1897, p. 157. It should have been stated that 
in the sketch-map illustrating tins paper, the presence of Triassic material near 
Cirencester was indicated on the authority of Prof. E. Hull and Mr. W. C. Lucy, 
whose observations are, however, noticed in the text (p. 161). 

4 H. B. Woodward, * The Chalky Boulder Clay,' &c. Oeol, Mag,, Dec. iv, 
vol iv (1897J, p. 485; and T. Mallard Reade, S. S. Buck man, and C. Callaway, 
* The Gravel at Moreton-in-the-Marsh,* Proc, Cottesw. Nat, Field Cluhf vol. xiv 
(1903), p. 111. 

6 Glacial, and extra-glacial lacustrine, orimns have lately been claimed for 
some of the high-level gravels around Oxford. See works by Mr. T. I. Pocock 
and Mr. F. W. Harmer mentioned in the bibliographical appendix to this 
Memoir. 
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In the Henley district, as elsewhere, the plateau, or hi^h-level 
gravel, with many (juartzites, occurs both in slightly-indined 
flats or terraces, and in more strongly sloping sheets, which may, 
in some cases, have resulted from the degradation of terrace 
deposits. In the more nearly level spreads the gravel usually 
has a sandy matrix and is occasionally stratified, but in those 
with a pronounced slope the stones are more often embedded in 
a loam or clay, whicn is either devoid of structure, or shows 
only an impersistent banding, such as might arise from creeping 
movements. 

The gravel is decalcified and, save for a few palseo- 
liths, has yielded no fossils. As to its age, little is certainly 
known. The lower terrace deposits — i,e,, those up to 200 ft. 
above the level of the Thames in their neighbourhood — are 
probably all of Pleistocene date ; the highest may be of Newer 
Pliocene age. 

Where it traverses the broad depression marking the basset 
surfaces of the Selbomian Rocks and the Kimeridge Clay, in the 
western part of the district, the valley of thfe Thames is shallow 
and ill-defined, and most of the coarse drifts alone its course 
are low-lying deposits, which pave been mapped as Valley Gravel. 
Some small bodies of higher gravel, however, occur on the 
hillocks of Lower Green.sand ana Grault in and around Nuneham 
Park, and to the north-west of Chislehampton. 

The Sinodun Hills, which rise sharply from the river bank 
south of Dorchester, and form such conspicuous objects in the 
midst of the plain at the meeting of the Vales of Whitehorse 
and Aylesbury, also bear two patches of the drift. One of these 
(not shown on the map) covers the summit of Harp Hill 
( Wittenham Clump), the nighest point of the little range, about 
250 ft. above river-level, and a lai^er spread occurs on the 
eastern slopes of Brightwell Barrow. 

Farther south, near Moulsford and Cleeve, at the entrance to 
the so-called " goi^e " of Goring, thin deposits of quartzite gravel 
occur on the enos of the spurs of the Chalk escarpment, on 
either side of the river. The largest of these, to the south-east 
of Cleeve, lies on a distinct terrace, about 220 ft. above the 
river. 

In the Reading area the Plateau Gravel spreads over much 
of the higher ground below the 500 ft. contour-line on the 
northern, and, to a less extent, on the southern, side of the 
Thames Valley, which there describes a bold curve through east 
to north. The upper limit of the gravel-sheets to the north of 
the river enters the Henley district near Exlade Street, and runs 
thence north-eastward, athwart the general slope of the Chilterns, 
to Bix, beyond which place it trends eastward, by Fawley and 
Hambleden. In many places along the line indicated there is 
an appreciable change m the form of the ground between the 
branching combes ; the steadily-sloping country occupied by 
the larger spreads of Clay-with-flints and the patches 
of Pebble Gravel, on the north and north-west, being 
separated from the more gently-sloping tract occupied 
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by the principal sheets of Plateau Gravel, on the south 
and south-east, by a belt of ground possessing a stronger 
inclination. Thin and degraded-looking deposits of the gravel 
generally occur within this belt, and may even extend across it ; 
but in a few places, where the slope is more pronounced than 
usual, the drift stops short at its lower limit ; which limit, it 
should be remarked, varies considerably in altitude above both sea- 
and river-level. 

Most of the depoflits above 270 ft. O.D. to the south-west of the 
AsseDdon Valley (which joins the Thamss Valley at Henley) lie on rather 
strong slopes of 60 to over 100 ft. per mile, and many of them are very 
argillaceous and mixed with Clay-with-flints. There are few good 
exposures of these higher gravels. Small pits occur in Lackmore m)od, 
south of Exlade Street, and there are many little workings round the 
borders of Kingwood Common, above 370 ft. 

At Shiplake Hill (340 ft.) a pit on the north-east side of the road to 
Feppcund Common formerly showed about L5 ft of gravel with seams of 
rea- brown sand and loam. Near the top the stones were ^mall and mixed 
with the loam ; lower down the drift was coarser and distinctly bedded. 

A roadside pit at Shepherd's Green, a little above 400 ft. O.D., exposed 
(in 1894) about 9 ft. of red-brown sand with seams of quartzite gravel. 
The same kind of drift was seen in a pit about 8 ft. deep in the wood to the 
south-east of Highmore Cross. There, part of a lens of coarse gravel was 
just visible at the bottom of the section. In the same wood a shallow 
cutting for a drive exposed a few feet of coloured clay and clayey gravel, 
with what seemed to be a flow-structure. 

At Bix, near the church, the gravel covers a little flat or terrace. Near 
the upper limit of the drift to the north-west of that place the pebbles of 
exotic rocks are small and well rounded. 

The lower deposits to the south-west of the Assendon Valley, 
and many of tne higher deposits to the east of that feature, 
occupy distinct terraces at various heights above Ordnance 
Datum and river-level. 



Fig, 8. — Diagrammatic View and Section of the TJiames Valley 

North of Henley-on-Thames,^ 



Fawley. 



"SL Thames. Remenham. 




" a. Middle Chalk. 
b. Upper Chalk. 

1. Pebble Gravel on Reading outlier, 

520 ft. O.D. 

2. Terrace Gravel. Benliam'a, 400 ft. 

3. Terrace Gravel. White Hill, 340 ft. 



4. Terrace Gravel. No Man's Hill, 
315 ft. 

5. Terrace Gravel. Remenham, 180 
ft. 

6. Rubble Drift Fans. 

7. Valley Gravel and Alluvium." 



^OTE. On Sheet 254 the gravels 2, 3, and 4 are mapped as Platean Gravel ; 

and 5, 6, and 7 as Valley Gravel. The Thames is here about 100 ft. above O.D. 

The highest of these terraces is that at BenhamX to the south-east of 
Fawley. Its surface stands a little above the 400 ft. contour near the 

I H. J. O. White, li-oe. Geol. Astoe., vol. xviii (1904), p, 416, fig. 21. 
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cottages shown on the map, and is there almost level. To the north, the 
ground rises quickly to the^ 500 ft. contour by Fawley Green, and to the 
south and south-east there is a steeper fall, of 300 ft,, to the Thames. The 
gravel has been worked, to a depth of 10 ft., in a pit at the southern margin 
of the terrace. 

Remains of another terrace, about 30 ft. lower than the last, occur on the 
ends of the spurs north-east and north-west of Qreenlands, to the south- 
east of Dobson's Farm, and at Great Hill in Henley Park. The gravels 
above Qreenlands are pebbly. 

Still lower, at about 330 to 340 ft. above sea-level (and 100 ft less above 
the river), there is a dissected terrace about Bockmer and Burrow Farm, to 
the east of Hambleden. The flat is bounded on the north by a distinct riae 
in the pn^ound, up which the drift extends for some distance ; and on the 
south by the steep-sided trench of the Thames Valley. A small pit, south- 
west of Rotten Kow, on the sloping ground to the north of the terrace- 
feature, showed 2 or 3 ft. of red-brown sandy gravel, in which pieces of 
quartz and quartzite appeared to be as numerous as those of flint 

The degraded deposits, below 350 ft. O.D., at and to the east of Remenham 
Place, on the south side of the river, may oelong to the same stage as the 
Bockmer terrace. Bits of Lower Greensand chert and cherty sandstone are 
common in the drift which fills the pipes exposed in the chalk-cutting on 
White Hill, east of Remenham Hill. 

On the spur called No Man's Hill, which overlooks the town of Henley 
from the north, there is a flat, at 315 to 320 ft., which is dominated by 
the higher ground of Great Hill. 

From a pit in Friar Park, at the lower end of the sheet of gravel which 
slopes eastward from 350 ft. near New Farm to about 230 ft at Henley, 
Mr. LI. Treacher, of Twyford, has obtained (through the workmen) a wefl- 
worked palseolith of the " pear-shaped " type. Other implements are said 
to have oeen found at the same spot 

South-west of Henley, a clearly- defined terrace between 255 and 260 ft 
above sea- level (160 ft above the Thames) supports Gillott's House, Cold- 
harbour Farm, and Heme's Farm. A few palteoliths have been found near 
Highlands Farm..i The outer edge of this flat is marked by a low bluff, 
where the strip of bare chalk is shown on the map. The slope below the 
terr8x;e, to the west of Henley Newtown, is in places thickly covered with 
gravel and ^velly loam, as the numerous excavations which have been 
made in it since the district was geologically surveyed have demonstrated. 

In the small patch on sloping ground, between 250 and 225 ft, around the 
site of the Castle north of Meomenham, there are pits showing from 6 to 
12 ft. of sandy, ferruginous, stratified gravel, containing many pieces of 
Lower Greensand chert. 

From the foregoing remarks it will be gathered that there are 
five well-marked terraces, or groups of terraces, of the Plateau 
Gravel, between 150 and 300 ft above the Thames, near 
Henley, as well as many sloping spreads with a greater aggregate 
vertical range. These terraces are all of the same, " cut-and- 
built," type — platforms eroded in the Chalk and covered by the 
drift — and there can be little doubt that they are the work 
of the Thames, and that they mark pauses in the negative or 
downward progress of the local base-level of erosion. The 
160-ft. terrace to the south-west of Henley has its fellows in 
the Reading district, and is probably contemporaneous with the 
extensive gravel plateaux (of the present writer's " Silchester 
Stage " -) which occur at about the same elevation above the 
principal waterways in the Kennet and Loddon basins. 

1 Proc. Geol Assoc. ^ vol. xiv (1895), p. 20. 

2 * On a Peculiarity in the Course of Certain Streams in the London and 
Hampsldre Basins.' Proc, Geol. Assoc,, vol. xvii (1902), p. 404. 
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2. The Angular Flint Gravel 

The following description of the deposits on the lower slopes 
of the Chalk escarpment, to the north and south of Ewelme, is 
mainly contributea by A. J. Jukes-Browne. 

The Plateau Gravels which occur in the country to the east 
of the present courses of the Thame and Thames exhibit peculiar 
features, for they consist almost entirely of flints whicn have 
clearly been denved from the Chalk escarpment; and they 
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include patches of brown clay which may well have been derived 
from the Eocene, or from its remanU form of Clay-with- flints. 

Moreover, they lie on a gently inclined smface which slopes 
from east to west, and extends over a considerable width of 
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country. Thus, between Britwell Salome and the valley of the 
Thame opposite Drayton St. Leonard, the patches of jPlateau 
Gravel occur over a tract which is more than 4 miles wide, and 
on a surface which slopes gradually from a height of about 430 ft. 
at Brightwell House to 240 ft. on Primrose HilU {see section, 

Fig-?)- . . 
It is possible that these are remnants of successive terraces ot 

gravel belonging to an ancient series of valley ffravels, but if so 

the continuation of the lower terrace has been destroyed in the 

district east and south of Wallingford, where there are no 

intermediate gravels between the Plateau Series at and above 

300 ft., and the gravels of the modem Valley below 200 ft. 

Of the patches at higher levels the most Dorthem is a small patch resting 
on the Upper Oreensand of Clare Hill, two miles north-west of Watlington. 
No exposure was seen, but the stones on the fields seemed to be all flints. 
The surface height is 393 ft. 

There is another small tract on the hill north of Cuxham of similar 
gravel at a height of 368 ft. 

West of Brigntwell Baldwin is another larger tract extending over the 
fields between Brightwell Park and Whitehouse Farm, its Ixtse near this 
farm going a little below 300 ft. On the eastern half of this tract the soil 
is clayey, as if a clay overlies sand and gravel ; the clay varies in character, 
b3ing in one place whitish marly clay full of flints and resembliog boulder- 
clay but at ttie west end of the plantation west of the road to Cadwell it 
is a sticky yellowish-brown clay. In the plantation is a saw-pit showing a 
very sandy gravel. The western part by Whitehouse Farm is all gravelly, 
an(i a pit by the farm shows that the material consist^ entirely of flints. 

South of Lonesome Farm on the same ridge there is again gravel of the 
same kind in an elongate patch, and another on the next rid^ to the 
southward. The surface level of the base of the gravel here is about 
280 ft. 

South of Brightwell Baldwin and west of Britwell there is a large tract 
of this Plateau Gravel, the western border of which is truncated at a level 
of about 330 ft., while its south-eastern border near Britwell House rises 
to nearly 440 ft. This tract covers about two square miles of ground lying 
chiefly on lower chalk, but passing on to Middle Chalk near BritwelL 
Gravel has been dug at several places on this plateau, but there was no 
open pit at the time of my visit m 1885. I was informed, however, that 
it includes beds of dark brown clay, and that the bricks used in the con- 
struction of Britwell House and ot West End Villa were made from clay 
dug near Brockholes Covert, a little to the south-west of the former place ; 
that similar clay occurs in the field in front of Britwell House, and also 
by the clump of trees op|X)site the turning into the road to Brightwell 
Baldwin. 

Sir J. Prestwich states 2 that a tooth of mammoth was found in the 
gravel " near Britwell House," 

A valley cut through chalk separates the plateau above mentioned 
from a small patch extending eastward from Ewelme for about a mile, 
and lying on a sloi>e which passes in that distance from 300 to a little over 
400 ft. south-west of Ewelme Church there were pits showing from 10 to 
15 ft. of flint gravel, and another on the road to Britwell m the same 
material. 

South of Ewelme, on Rabbits Hill, another large tract of giavel com- 
mences, and its base rises south-eastward till at Potters Farm it is about 
430 ft. It is noteworthy that at this place the gravel is banked up against 
a slope of solid chalk, and we may consequently assume that its boundary 
is here very near to the original boundary of the deposit, for ia other 
places its border generally rises above the level of tne adjacent chalk 

1 The drift on Primrose Hill is mapped as Valley Gravel, 
a * The Raised Beaches and Head or Rabble Drift,' etc. Quart, Joum, Oeol, 
Soc,, vol. xlviii, 1892, p. 314. 
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land, And has evidently been cat back by sub-aerial erosion to a greater or 
leea diatance from its original boundary. 

Mr. Wbite states that a large excavation a quarter of a mile north- west 
of Gould's Orove shows upvarda of 15 ft. of angular flint gravel with seams 
of sandy loam towards the base. 

Southward this tract of gravel extends for a distance of more than two 
miles, with an average width of three-quarteni of a mile. Such exposures 
as were seen showed gravel composed entirely of flint«. The best of these 
was in a ^it about half a mile west of Turner'a Court Farm. This was 
10 ft. deep in coarse flint gravel the flints being pertly angular and broken, 
partly weathered, but none of them rolled. A. J. J.-B. 

In its lower part the gravel at Turner's Court has a matrix of 
fine chalk-rubble, usually soft, but occasionally tirm and compact. 
The looser and more sandy drift above is piped into, and contains 
detached masses of, the calcareous gravel. The section has been 
described by Mr. 0. A. Shrubsole, from whose paper' the 
accompanying figure is taken. 

B"ig, 10. — Section at Tu/rnei-'s Cowrt Oravel~pit, Wallingfrnti. 
(0. A. Shrubeole.) 



A ^fe^ :^J !L^J1^~J^ 




Height of section = 12 ft. 
a. Unstratilied an^Iar flint-gravel in ochreons sand. 
t. Similar gravel id marly paste. 

Falceolithic flint implements of the pointed type have been 
found in the gravel at this spot, and a horn of Cervus elaphvs 
Linn., was obtained from an excavation in the same spread of 
drift at Blenheim Farm,* where also there is much chalk-rubble. 
The southern part of this sheet of gravel, about Blenheim Farm 
and Foxberry Wood, lies in a depression bounded by the escarp- 
ment of the Upper Chalk on the east and by low hills of Middle 
Chalk on the west. This depression deepens rather quickly 
southward, and enters the Thames valley, as a wide-mouthed 
combe, near Littlestoke House. H. J. 0. W. 

Half-a-mlle south of Turner's Court Farm the gravel plateau 
ends in a bold ridge which points up the valley toward Nuffield ; 
its abrupt ending and the difference between the gravelly soil 
and the chalk slopes below being very apparent. The position 
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of the gravel at this place suggests the inference that it origin- 
ally extended eastward up tne valley, and that its matenals 
had been brought down this and other valleys from the summit 
of the Chalk escarpment. Subsequent valley-erosion has 
removed its higher portions, and has cut away the continuation 
of the plateau on which it was spread out, the bottom of the 
modem valley at Woodhouse Farm being probably 40 ft. below 
the surface oi the gravel to the north of it. 

The next tract is found at Hailey, near Ipsden, but is a much 
smaller one. In this, north of Hailey Farm, a small pit was open 
in 1885 which showed about 8 ft. of flint gravel. I was informed 
that in the churchyard there was thin gravel with reddish clav 
below resting on chalk. North-east of the vicarage is a pit 
which showed 10 ft. of coarse flint gravel, with some layers of 
brown loam or clay. The base of this is close on the contour of 
300 ft, as is also another small outlying patch by Ipsden House. 

Beyond this, toward the gor^e of the Thames, tew remnants 
of these old gravels have survived the subsequent erosion, the 
only one worthy of note being a patch of gravelly soil on 
Catsbrain Hill, north-east of Grove Farm, at a height of about 
250 ft. A. J. J.-B. 

The flint gravels above described are, almost certainly, the 
work of streams, or rather of torrents, which flowed down the 
combes trenching the upper parts of the Chalk escarpment to 
the east and south-east. They rest on an uneven surface, and 
appear to have been spread out in confluent fans extending from 
the foot of the steepest part of the scarp. 

These deposits are not easily to be correlated with other drifts 
in the district, for the position of the lower limit of the slope or 
slopes on which they were laid down is unknown. The presence 
of chalk-rubble among the flints near Turner's Court Farm and 
at Blenheim Farm ; the occurrence of mammalian remains at the 
latter place and near Britwell House, and the fact that the 
lowest patches (viz., those of Primrose Hill, near Drayton, and 
Catsbrain Hill, near South Stoke) are less than 120 ft. above the 
present level of the Thame and Thames, however, render it 
probable that they are, on the whole, of more recent origin than 
the deposits of quartzite-bearing Plateau Gravel described in the 
earlier part of this chapter. H. J. O. W. 
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CHAPTER XI. 

SUPERFICIAL DEPOSITS (continued). 

By H. J. Osborne White. 

Valley Gravel. 

The deposits mapped as Valley Gravel on Sheet 254 are, for 
the most part, merely the lower members of a drift-series which 
includes tne gravels dealt with in the last chapter. They cover 
the floors and portions of the sides of the Thames and Thame 
Valleys, and of some of the combes and dales opening into 
those valleys. 

The higher bodies of Valley Gravel usually resemble, in all 
respects, tne deposits of Plateau Gravel in their vicinity : the 
lower are freauently distinguished by a larger proportion of the 
debris of local rocks, or of rocks which are exposed in the adjoin- 
ing higher portions of the Thames basin — little-worn flints, 
pieces of chalk, malmstone, and oolite, and the stouter fossils 
of the Oxford Clay and Coral Rag occurring more or less freely, 
according to the locality. Chalk is the chief constituent of 
some of the low-level deposits in the south- eastern part of the 
district. 

Mammalian and molluscan remains have been remarked in a 
few places, but Palaeolithic tools, which abound in the Valley 
Gravels near Reading, seem scarce in those about Wallingford 
and Henley. 

Some portions of the Valley Gravel shown on the map appear 
to belong to the Recent, or Holocene, Alluvium, but the bmK of 
it is of Pleistocene age. 

West of tlie Chiltern Hills. 

In the western part of the Henley district Valley Gravel 
covers a considerable area. It occurs mainly in the form of 
gently-inclined sheets, which rise from beneath the alluvium 
bordering the present courses of the Thames and Thame to 
heights of 20, 40, or more feet above those streams. Definite 
terraces are rare, but, as in the adjoining district covered by 
the special Oxford map of the Geological Survey, a tendency to 
form a flat between 30 and 40 ft. above local stream-level is 
apparent in many places. The higher deposits will be noticed 
first. 

Remains of a terrace about 40 ft. above the Thames occur to 
the west of Clifton Hampden. A shallow pit, a little more than 
a quarter of a mile to the south of Culham Farm, shows a few 
feet of rather fine, well-stratified gravel; containing many worn 
fragments of Obtrea, Gryphcta, and of other fossils derived from 
the Jurassic strata farther west, and resting on coarse brown 
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sand of the Lower Greensand. Some of the stones in the drift 
are encrusted with tufa. 

North-east of Burcot there are sloping sheets of fine reddish 
gravel, ^vith much coarse grit from the Lower Greensand, between 
60 and 30 ft. above the Thames and the Thame. The lower 
edge of the principal spread, north and east of Field Farm, is 
marked by a slight feature where the strip of bare Gault is 
mapped. 

A sheet of coarser flint gravel follows the right bank of the 
Cuxham Brook from Chalsrove Field, north-westward, to 
Stadhampton. It foniis sligntly undulating ground, mostly 
less than 20 ft. above the stream. The higher spread of Primrose 
Hill and Starveall, to the south of this, was noticed in the last 
chapter. 

North of Benson, a broad and low ridge or swell of angular 
and subangular flint gravel runs westward from the foot of 
Scald Hill towards Hale Farm. Its lower end, near the latter 
place, is about 40 ft. above the Thames at Benson. This bank 
of drift seems to be the remains of a delta-like accumulation 
formed at the mouths of the chalk combes which head near 
Swyncombe. The gravel is worked near the cross-roads half a 
mile south-east of Roke. 

At Clapcot Fields, north and north-west of Wallingford, a 
thin sheet of gravel covers a well-marked flat, 30 to 40 tt. 
above the river. 

Spreads of thicker gravel, terraced in places, and rising 20 
to 30 ft. above the aUuvium, occur on the Chalk and Upper 
Greensand islands of Mackney and Cholsey Hill, in the marsh- 
land to the west and south-west of Wallingford. 

The Berkshire County Lunatic Asylum, south-east of Cholsey, stands 
on a gravel-flat about 30 ft. above the Thames. Professor E. W, Claypole 
noted the following section when the ground was being dug for the 
foundations of that building : — 

Ft 
"Surface soil -.-____.. 5 

Yellow sand full of comminuted shell [si too small 
to be recognised, but seeming to belong to 
Paludina, Cyclfiw, and perhaps Lymna^a - - 4 

Gravel ------ exposed 3" 

Professor Claypole also states that two fragments of bone, "one consist- 
ing apparently of the end of a tarsus of a species of Bos," were thrown out 
of a trial pit close by ; and that a " perfect antler of the red deer . . . 
of a very recent appearance" was found on the surface of the Chalk 
beneath the gravel in the same excavation.^ 

A well made at the Asylum in 1883 proved 13 ft. of gravel over the Chalk 
Marl 2 ; and a slightly smaller thickness of the drift is shown in a pit by 
the cross-roads to the south-west. 

Between the Great Western Railway and the foot of White Hill, at 
South Stoke, there is a gently sloping terrace at about the same height as 
the last ; and another, with an average elevation slightly greater, is 
intersected by the railway south of Cleeve, 

1 * On Some Gravels in the Valley of the Thames in Berkshire.' iVoc. 
Bristol Nat, Soe, for 1871, New Series, vol. vi (1872), pp. .SO-31. 

a J. fl. Blake and W. Whitaker, * The Water Supply of Berkshire' 
{Mem. Geol. Surv.), 1902, p. 57. 
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A boring at Shillingford Brewery, about one-third of a mile from, and 
12 to 13 ft. above, the river passed through 16 ft. of gravel, over Gault. 
(See p. 4.) 

Qravel has been dug in shallow pits at Littleworth, near Benson ; and 
Mr. A. J. Jukes-Browne noted a section showing 12 ft. of it over 2 ft. of 
sand north-west of the smithy at Benson. 

A little chalky gravel was exposed in the road bank by the north-eastern 
comer of Howberry Park, south of Preston Crowmarsh. 

At Wallingford, 2 J ft. of gravell v soil was found above the Upper Green- 
sand in the Waterworks well ; and 11 ft. of gravel in the well at the Anchor 
Brewery, farther down the slope to the river. ^ 

Tongues of gravel run up the broad combes which enter the 
main valley from the east near North and South Stoke. A pit 
half a mile east of Littlestoke House, at the mouth of the more 
northern combe, shows a good section, 10 ft. deep, of stratified, 
coarse and fine gravel, made up almost entirely of little-worn, 
bleached flints, and pebbles and sub-angular pieces of chalk, in a 
sharp white sand or grit. Bits of Inocei^amus-sheW are common 
among the smaller materials. The upper lavers of the ^avel, 
for depths of 6 in. to 2 ft., are loamy and decalcified. This is 
obviously a drift of local origin, formed under much the same 
conditions as (though at a later date than) the flinty Plateau 
Gravel of Blenheim Farm, in the higher part of the same combe. 
Near its lower and broader end, the deposit has the form of a 
very depressed cone, and in crossing it the higher of the two 
roads connecting North and South Stoke rises faintly from the 
sides towards the axis of median Une of the combe from which 
the deposit spreads. 

Near Shirburn, in the Thame basin, a sheet of angular flint 
gravel covers much of the south-eastern side of the short strike- 
valley in which the head-waters of the main branch of the 
Cuxham Brook are situated. 

Near Henley. 

In the south-eastern part of the district there are only two 
distinct terraces of Valley Gravel. One of these — a particularly 

food example — occurs on the end of the spur in the oend of the 
hames Valley at Remenham, and to the south of the Remenham- 
Aston Lane. Its surface, which stands about 85 to 90 ft. above 
the river,* is almost level, and its inner and outer edges are 
sharply defined — the former by a steep slope to the floor of the 
vallejr, the latter by the rising ground of flemenham Place. A* 
roadside pit, a little to the south-east of Remenham Church 
gives a good section (10 ft. deep) of well-bedded gravel — of fine 
to medmm texture above ana very coarse below — containing 
many small blocks of sarsen and vein-quartz, and cobbles of 
quartzite and sandstone. The bedding is disturbed in places by 
the settlement of the ^avel into pipes, such as may be seen 
in the adjacent chalk-pit in the scarp below the terrace. 

The other terrace referred to occurs at the southern end of 

* 'Water Supply of Berkshire ' (Mem, Ueol, Surv.)j 1902, p. 88. 
2 The writer slightly under- estiuiated the height of this terrace in iVoc 
GeoL As90C.t vol. xvi (1899), p. 253. 
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Henley Newtown. It is about 20 ft. above river-level on the 
line 01 the hi?li-road to Reading, and the gravel has been dug to 
a depth of 8 n,., or more, at the turning to the Paper mills. 

A pit in the sloping sheet of drift (mostly unmapped) to the 
west of Henley Newtown, and at about 100 ft. above the river, 
shows 9 or 10 ft. of red, sandy, stratified gravel In the side of 
the valley here there is a slight convexity which probably marks 
the remnant of a terrace. 

The most interesting feature of the lower sheets of gravel 
in the main valley in this neighbourhood are the cones or fans 
of chalk-rubble and nibbly gravel which occur at the mouths 
of the combes to the north and north-east of Henley.' These 

Fig. 11, — Fun of Oludky Gravel at Oreenlanda, S.W. of 
Hambhden. 





are well seen from the Henle} Medmenham road which gently 
^ises and folb as it passes across them and the mtervening 
depressions The fans spreading from the shorter combes are 
steeper and more easily recognised than those from the longer ; 
and the clearest example is that which is radially bisected ia 

Slan by the farm road running north from Greenlnnds (Fig. 11). 
fear Hambledcn Lock, the very gently-inclined fan ^om the 
Hambteden valley is scarped by tne Thames, and a portion of 
its transverse profile is well shown in the upper edge of the low 
bluff which runs north-westward from the mill. Much of the 
eastern half of this spread has been worn away by the Hamble- 
S«e Pi-oe. Geol. Atmc., vol. xviu (1904), pp. 417-118. 
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den Brook. The limit of the lateral cutting on the west side of 
this bourne is marked by a slight but distinct feature, which 
nearly coincides with the Une of the road running northward 
from Mill End. 

Only three good sections of the chalky gravel forming these 
fsms have been observed. One, on the west side of Oaken 
Grove, west of Greenlands, shows about 15 ft. of obscurely- 
bedded coarse gravel, consisting of angular and sub-angular 
flints, with an admixture of ordinary quartzite gravel, m a 
compact matrix of small pieces of chalk and light-brown 
chalky-loam, which — as Mr. Whitaker has remarked^ — looks 
" very like a coarse mortar." In the upper part of this 
section — from 2 to 4 ft below the surface ot the ground — 
the drift has weathered irregularly into a dark-brown stony 
loam. A pit at the Greenlands gasworks showed 15 ft. of 
a similar (frift ; and another working, a Httle to the north of 
Mill End, and on the west side of tne Hambleden road, shows 
about 12 ft. of the stony rubble, which there contains a smaller 
proportion of quartzites and other materials from the deposits 
of Plateau Gravel on the adjacent high ground. 

A little stratified sandy gravel, with pebbles of chalk, was noticed, in 
1899, in a pit near the ferry south-east of Mill End. This looked more 
like a river drift than a combe-gravel. 

Chalky gravel is exposed in the banks of the lane north of Harpsden 
Court ; and a mass of mingled fine and coarse chalk- rubble with banas and 
lenses of unworn flints (recalling the " Elephant Bed " of Brighton) is cut 
through by the Wargrave road, on the right bank of the Thames, at 
Marsh Mill. 

In Hurley Bottom, by the third milestone out of Henley on the Marlow 
road (south of the river), there is a pit about 8 ft. deep "in gravel made up 
of flints, flint-pebbles, and pieces of chalk, the last in great abundance "2 • 
and a similar gravel has been seen in the grounds of CuTham Court. Many 
remains of mammalia, including elephant, rhinoceros, hippopotamus, and 
leindeer, have been found in the same kind of drift near Hurley, at a point 
a little beyond the eastern limit of this district. 3 

The very chalky drift above noticed thins out up the sides of 
the main valley, and passes downward beneath the Alluvium. 
It is seldom seen in the river banks, save where the stream or 
its backwaters run close along the foot of steep chalk slopes ; 
and the gravel forming the whale-backed *' islands " which rise 
through the flood loam in the water-meadows — as at Medmenham 
and to the west of Hambleden Lock — is generally devoid of 
calcareous matter, in its upper parts, at least. This chalk gravel, 
however, is known to follow the sides of the valley below river- 
level,* and is probably continuous with the similar drift commonly 

1 *The Geology of London' (If em. Geol Surr.), 1889, vol. i, p. 388. Mr. 
Whitaker saw ** 15 to 18 ft.'* of drift in the Oaken Grove pit. 
» Whitaker, loc, eit, 

3 Whitaker, op, cit,, p. 389. 

4 Recent drainac^e excavations at Wargrave, 2J miles S.S.E. of Henley, have 
shown that the older part of t,hat village, near the river front, stands on a 
thick spread of sloi)e-wash, connisting of coarse sandy loam with small pellets 
of chalK above, and flint and chalk nibble with much loamy matter oelow. 
The drift wa^s not Iwttomed in the main street, but is known to be 25 ft. thick 
in a well at the ** Tliatched House,'' at the N. end of the village. {See * Water 
Supply of Berkshire,' p. 90.) 

10322. ^ 
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found at the base of the low-level deposits beneatli and neat th^ 
bed of the stream. The rubbly " bottom gravel " just mentioned 
seems to have been encountered m a well-boring at Messrs. 
Brakspear*s Brewery at Henley, a little to the north of the Parish 
Church. The boring passed through — 

Ft. 

v«ii^« ( Made ground and gravel ------ 22 

uravei. ^ Gravel and chalk ------- 4J 

Chalk --------- 129 1 

It is probable that the pebbles of chalk in the loose ballast 
dredged from the Thames in this neighbourhood are much more 
often derived from this rubbly bed than from the solid rock 
directly. 

The talus and fan-shaped deposits of rubble, so well developed 
on the sides of the Thames Valley near Henley, give evidence of 
a rock-wasting which differed from that now in progress in 
being to a much greater extent a mechanical process, and withal 
a more rapid one. At the present day, rain falling on the chalk 
slopes is entangled in the vegetation, absorbed, and evaporated 
before it can gather into runnels of suflScient volume to effect an 
appreciable amount of erosion, even of the soil over the decaying 
rock ; but when the rubble was formed, water — whether of rain 
or of melting snow — must, at times, have flowed freely down the 
steep places, furrowing the Chalk and concentrating m heavjly- 
loaded torrents in the combes. 

These deposits, which, under the existing climatic conditions, 
are slowly snrinking and changing into stony loams through the 
dissolution of their calcareous constituents, were, doui3tless, 
formed in the same manner, and at about the same (late 
Pleistocene) epoch, as the banks of " Head " and wider spreads of 
" Coombo-rock," on the south coast.* 

The loamy flint-gravels in the Hambleden Valley, and in the upper 
branches of the Wye Valley (east and south-east of Radnagei are not 
well exposed. Small sections in the similar drift of the Assenaon Valley 
are to be seen at the Sewage Works, west of Hound Hill. 

A well at the Henley Waterworks, in the little combe to the south-west 
of the town, traversed — 

Ft. 
Soil and .' Earth and mould -____-- 2 

Valley < Clay and stones --------6 

Gravel. ' Gravel __-.__-_-- 7 
Chalk -_---_--- 226 

The well-head is about 22 ft. above the Thames. Mr. Blake was informed 
that the water-level is, approximately, 6J ft. below the surface. There ia 
an intermittent sprinir close hy. 

In the Harpsden Valley, flmt-gravel, with some admixture of material 
from the adjacent deposits of Plateau Gravel, has been worked to a depth 
of 10 ft., or more, to the west of Rotherfield Peppard. Three quarters of a 
mile west of Harpsden Church there is a low terrace of gravel and loam 

1 From Mr. J. H. Blake's MS. notes. The water-level is stated to he Oi ft. 
down — i.e. al)out river-level. 

a Vid^ C. Reid, * On the Oriffin of Dry Chalk Valleys and of Coombe Rook.' 
Quart. Jourti. GeoL Soc., vol. xliii, 1887, pp. 364-371. 
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on the northern side of the combe (Fig. IS— sec next page). A pit in it 
showed (in 1895) the following section : — 

Ft. 
Brown loam ---------to 20 

Loam, with seams of very fine gravel ------ i J — i 

Brown sand^ loam --------to 12 

Gravel, consisting mainly of white sub-angular and angular Hints, 
with some nint-pebbles, quartzites, etc. Small bodies of 
chalk-rubble occurred in places, and in some of them the 
stones were concreted into irregular blocks, up to 2 ft. in 
diameter, by a tough calcareous cement of a light brown or 
buff tint -------- exposed 3 to 10 

From the arrangement of the beds in different parts of the excavation it 
was evident that the loams filled an old east-and-west channel in the 
gravel. The section is now obscured. 

Parts of the tufaceous substance cementing the rubble in the gravel has a 
hardness little inferior to that of ordinary Chalk Rock. Treated with acetic 
acid, a sample of the hardened rubble assumed a cavernous character, the 
f regents of chalk bein(|; more soluble than their cement. The latter was 
easily decomposed by dilute hydrochloric acid, leaving sand, fine mud, 
chips of flint, and small pebbles of various kinds. The solution contained 
no appreciable amount of silica. 

A scree of an^ar pieces of chalk and flint-nodules, firmly cemented 
by compact tufa into tabular masses over 2 ft. thick and of unknown but 
evidenuv considerable superficies, is exposed in section on the north side 
of the Cninnor Hill Chalk-Rock pit, which is described on an earlier page. 

Alluvium. 

The recent fluviatile deposits of the water-meadows and 
marshes bordering the streams in the wider valleys of this area 
consist of indistinctly-laminated calcareous silts, loams, and 
clays, with subordinate beds of sand and gravel. Vegetable 
remains abound in the more argillaceous deposits lying below 
normal water-level, and occasionally form beds of peaty character. 
Shells of fresh- water and land mollusca are common in all kinds 
of sediment, and seams of shell-loam and shell-sand are often to 
be seen in the banks of streams and dikes. 

The upper layers of the Alluvium are, as a rule, of finer 
texture than the lower, and the modem flood-loams of the 
meadows are commonly underlain, conformably or otherwise, by 
beds of sand and gravel. It is often diflScult to decide whether 
these lower, coarse-grained sediments belong to the Holocene 
Alluvium, or to the Pleistocene "bottom gravels." Probably., 
most of the gravel and OTavelly sand actually underlying tto 
modem flood-loams in tne Thames Valley has been worked 
over by the river in post-Pleistocene times. The low, stony 
" islands " which rise above the marshes — sometimes to heights 
miattained by the highest recorded floods — are evidently shoals 
formed when the neighbouring streams possessed far greater 
volume and power than at the present day, and probably date 
from the close of the Pleistocene period. 

In the western part of the oistrict, the Thames alluvium 
occupies a narrow strip of country varying from rather less than 
one mrlong to three furlongs in width, including the stream. 

On the left bank of the river, about 800 yds. west of Long 

10322. ^ "^ 
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Wittenham Church, Messrs. T. Pears and L. Richardson, 
observed (in 1899) the following descending succession : — 

" (1) Normal dark brown alluvium ; 

2) Shell-marl of a greenish colour ; 

3) [a] Brown argillaceous deposit literally crowded with shells ; 

(4) A thin accumulation of gravel containing lenticular patches of 
dark blue clay ; and 

(5) Dark blue clay (Gault or Kimmeridge Clay)." 

These deposits rested in a hollow in the low-level gravel. Their thick- 
nesses are not stated, but the height of the section is given as about 9 ft. 

In samples of the earth from beds (1), (2), and (3) Messrs. A. S. Kennard 
and B. B. Woodward identified 54 species of freshwater and land mollusca, 
including : 

Helix aspersa Mull. 
Planorbis stroemii Westld, 
Dreissensia pol3rmorpha (PalL) 
Pisidium supinum A. Schm, 

Flanorbis strceniii and Pisidium sujnnuin are believed to be extinct in 
the British Isles, though both were extremely common in quite recent 
times. 

^ Prior to its discovery here, Dreissensui polynwrpha was generally con- 
sidered to have been introduced from the Continent within the last 
hundred years. 

Messrs. Pears and Richardson observed a layer of shell-marl between the 
ordinary alluvium and the gravel, a little to the south-east of the above 
spot, and again at the entrance to Ulifton Hampden Lock. About 300 yards 
to the north of Anpleford Church (shown at the western edge of Sheet 
254). gravelly sand crowded with shells and capped by alluvium was seen. 
At the base of the alluvium {i.e. the flood-loam) remains of dog, horse, pig, ox 
(Bos longifrons Owen), sheep, and goose were obtained, and with them was 
much charred wood. 

Low-level Valley Gravel of fine texture and markedly current-bedded is 
exposed in shallow workings near the " Barley Mow" Inn, on the ri^ht bank 
of the Thames, to the south of Clifton Hampden Church. It consists very 
largely of local Greensand debris and roiled Jurassic fossils ** such as 
Montlivaliia^ Thecosmilia^ Grtfi^hceay Belemnites^ and Rhyiichonella.^' 2 

The Rev. J. C. Clutterbuck foimd the following species of molluscs in 
thin laminated sandy loam, " 5 ft. under gravel," near Wittenham : — 

** Bithynia tentaculata, in plenty. 
Pupa muscorum, in plenty. 
Helix rufescens. 
Valvata cristata ? 
Pisidium amnicum." ^ 

• Prof. J. Phillips has figured and described two palasoliths and three 
neoliths which were dredged with gravel from the bed of the river at the 
same locality.4 

On the left bank of the Thames, about 100 yards north of Wallingford 

1 * Holocene Deposits at Clifton Hamixlen, near Oxford,' Part 1, The 
Geology, by T. Pear« and L. Richardson : Part 2, Zoology : (A) Mollusca^ by 
A S. Kennard and B. B. Woodward, (B) Vertebrata, by M. A. C. Hinton, 
Froe, Cottesw. Xat. Fd. Club. vol. xiv, pt. 3 (1903), pp. 195-204. 

* T. Pears and L. Richardson, on * The Holocene Deposits at Clifton Hamp- 
den, near Oxford.' Proc. Cottesw. Nat. Fd. Club, vol. xiv (1903), p. 196. 

« J. Phillips, in * The Geology of Oxford and the Valley of the Thames,* 
1871, p. 467. 

< Ibid., pp. 476-478. 
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Bridge, an excavation for a launch-slip presented, in 1906, the following 
section (Fig. 13) : — 

(a) Dark brown sandy loam, containing vegetable remains and Ft. 
penetrated by living rootlets ; passing down into lighter brown, 
stratified, shelly loam, silty ana gravelly in the lower part - to 4^ 

(b) Gravel, of very fine to medium texture and of greyish colour ; 

consisting of small flat pieces of malmstone, su& angular flints, 
quartz and quartzite pebbles, and rolled Jurassic fossils ; and 
containing many Recent shells, with remains of horse, sheep, 
and ox 1 . . . visible for a few inches above, and a few feet 
below, water-level. 

The natural embankment formed by the thickening of the loams 
towards the stream was well shown in the cutting. The visible portions of 
the mvel here evidently form part of the Alluvium, and Mr. Kennard, who 
has kindly examined the molluscan and other remains obtained, states that 
it is certainly of Holocene age. 

Planorbis strcemu Westld. is a common form in the loams (a)} and 
Bithynia tentactUata (LinnX Limncca pei'eger (Miill.), Neritina fluvtatilis 
(Linn.), Fo/vato 7>MCT'na/t» (Miill.) are plentiful in both gravel and loams. 

Part of the low-lying Valley Gravel mapped on the right bank of the river, 
opposite Henley, and to the north of tne bridge, also belongs to the 
Pleistocene deposits, a deej) trench, round a plantation on the west side of 
Remenham Lane, showing it passing laterally into the brown flood-loam. 

Drains cut ia the meadows to the south of Greenlands and to the north 
of Aston expose from 2 to 5 ft. of loam and clay, resting evenly on 
decalcified gravel. A band of light, shelly sand occurs in the low river- 
bank, on the ri^ht-hand side of the stream, a little to the north-west of 
Harableden Lock : and a similar deposit is in course of formation on the 
shelving bottom close by. 

A good section of distinctly-stratified loam with fine gravelly seams was 
exposed in the high bank on the right side of the river, just below 
Hambleden Lock, in 1904, when the protective camp-sheathing was being 
renewed. 

Near Medmenham, the modern flood-plain of the river is nearly three- 
quarters of a mile wide. Much of the loam exposed in the sides of drains 
on the northern side of the stream here is dark and peaty. 

Near Frocmill Farm, about three furlongs south-east of Medmenham 
Abbey, the flood-loam thins out against a mass of (Pleistocene ?) gravel, 
which forms the high bank on the south side of the river. 

The broadest spread of Alluvium in the district occurs in the marshes 
drained by the Mill Brook and by a smaller stream joining the Thames 
near Cholsey Mill, to the west and south-west of Wallingford. A good 
deal of the ground here is peaty. 

No features of interest have been observed in the alluvium of the Thame 
and the Cuxham Brook. Sections of the Recent deposits of the former 
stream are to be seen at Overy, near Dorchester, and by the bridge at 
Chislehampton. 
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Adwell, 16, 18. 

Coi), 18. 

Spring, 18. 

Ackluunstead, 65. 

Actinocamax plenuSy sub-zone of, 

19 20 254 25. 
AlluTimn,'2, 87, 03, 97, 99-103. 

, fossils from, 99, 100, 103. 

Ambrose Farm, 39. 

Ammonites mammUlatiis, zone of, 

9 14 
"Anchor'* Inn (WaUingford), well 

at, 95. 
Angular-iiint gravel, 89. 
Appleford, 101. 
Area of district, 1. 
Ashley HUl, 73. 
Assendon, 34, 98. 

Valley, 30, 34, 37, 46, 87. 

Aston (near Remenham), 45, 103. 

Hill, 33, 39, 53, 78, 8a 

Rowant, 3, 18, 24, 26, 3a 

Tirrold, 17, 20. 

Upthorpe, 20, 24, 31, 32. 

AVELINE, W. T., 104. 
Aylesbury, 5. 
, Vale of, 86. 

Bald Hill, 33, 39, 78. 

Baldon Row, 8. 

" Barley Mow " Inn, 101. 

Babrois, Prof. C, 33. 

Base-level of erosion, 77, 88. 

Basement Bed of London clay, 62- 

65, 69, 73-75. 
Basildon, 38. 
BatcheWs HUl, 38. 
Beacon Hill (Lewknor), 32, 39. 
Beechwood Farm, 32. 
Beggarsbush Hill, 26. 
Belemnite marls, 19, 24-29, 31. 
Benham's, 87. 
Bennett, F. G., 104. 
Bensington, see Benson. 
Benson, 26, 94, 95. 
Berrick, 1. 

Prior, 3, 22, 26. 

Salome, 84. 

Bibliography, 104. 
Binfield Bottom, 67. 
Bix, 49, 83, 86, 87. 

Bottom Farm, 34. 

Black Down Beds (Devon), 11. 

Black Wood, 10. 

Blake, J. H., 6, 8, 9, 14, 37, 59-61, 

71, 72, 83, 94, 98, 104, 105. 
Blenheim Farm, 91, 92, 95. 



Blewbury, 20, 24, 31, 32, 38. 

Mill, 17. 

Bockmer, 88. 

Bolter (or Boulter) End, 60, 66. 

Boring at Shillingford, 4, 95. 

Borings (natural) in chalk, 73. 

Bosmore, 67. 

Bottom-bed of Reading Series, 59- 

62, 65, 68, 71-73. 
, abnormal characters in, 

60,61. 
Bottom gravels, 99. 
Boulder Clay of Midlands, 85. 
Brakspear's Brewery (Henley), 98. 
Brazier's Park, 31. 
Breaches in Chalk escarpment, 77, 

78. 
Breccias in Reading Beds, 64, 70, 71. 

tufaceous, 99. 

Brick- works, 13, 14, 60, 64, 67,68, 70, 

71,75. 
Brightwell, 16, 22, 26. 

Baldwin, 17, 23, 89, 90. 

Barrow, 86. 

HUl, 1, 15, 18. 

Uppertown, 22, 84. 

Britwell House, 32, 33, 89, 90, 92. 

Salome, 3, 22, 32, 90. 

Brockholcs Covert, 32, 90. 

BucKLAND, Rev. W., 85, 104. 

Bunted Beds, 85. 

Burcot, 94. 

Buried channel in Valley gravel, 99 

Burrow Farm, 88. 

Cadmore End Common, 60. 
Cadwell, 90. 

Farm, 16 



Calcareous spring, 73. 
Callaway, 1: 
Calstrope, 48. 



spring, Yo 
, Prof. C, 



85. 



Carlton House, 33. 
Castle (Medmenham), 88. 

Hill (Sinodun), 15. 

Catsbrain Hill, 92. 
Chalgrove Field, 94. 
Chalk, 1, 2, 19-57. 

escarpment, 3, 30, 38, 49, 58, 

71, 77, 78, 82, 86. 89. 

form of, 77, 78. 



, Lower, see Lower Chalk. 

Marl. 17, 18-^ 24, 25, 94. 

, Middle, see Middle Chalk. 

Rock, 23, 29, 30, 32-34, 36- 

49, 53^7, 67. 

Uplands, 58, 77, 78. 

, Upper, see Upper C!halk. 
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Chalking land, 45. 

Chalky gravel, 90, 91, 93, 95-99. 

Chatwdc, C. p., 26, 30, 33, 36, 38, 

40, 49, 53, 106. 
Cheekendon, 81. 
Chert, 6, 84, 88. 
Cherty gravel, 84, 88. 
Cherweil, River, 85. 
Chiltem Hills, 1, 2, 3, 49, 58, 77, 

78,86. 
Chilton, 19. 
Chinnor, 12, 16, 18, 24, 33, 78. 

HiU, 33, 41, 49, 53, 82, 99. 

Chislehampton, 8, 14, 77, 86, 103. 
Cholsey, 17, 21, 24. 

Hill, 17, 38, 94. 

Mill, 103. 

Christmas Common, 1, 80, 82. 
Cleare, 14. 

Hill, 16^ 18, 84, 90. 

South Farm, 16. 

Clapcot, 94. 

Clay Lane, 21, 26. 

pebbles in Reading Beds, 62, 

80. 
Claypits Wood, 7a 
Claypolb, Prof. E. W., 94, 104. 
Clay-with-Flints, 2, 58, 66, 67, 80, 

81-83, 86, 87, 89. 
Cloeve, 24, 31, 33, 38, 58, 84, 86, 94. 
Clifton Hampden, 6, 8, 10, 93, 101. 

Heath, 9, 10. 

Climatic conditions, former, 98. 
Clutterbuck, Rev. J. C, 101, 104. 
Cobalt in Reading Beds, 60. 
Cobble stones, 84. 
Cockpole Green, 72. 
Coldharbour Farm (Crowmarsh), 25, 

32. 

(Henley), 88. 

Combe gravel, 96, 97. 

Coombe Rock, 98. 

Conglomeratic beds in Reading 

Series, 62, 71. 
ironstone, 62, 80, 81, 

82. 
Consequent streams, 77. 
CoNYBEARE, Rev. W. D., 104. 
Cookley Green, 82. 
Copcourt Farm, 16. 
CoraUian Beds, ?, 4. 
Corrections in Geological Map, 7, 

18, 37. 
Cotteswold Hills, gaps in, 85. 
Crazies Hill, 72. 
Cretaceous Beds, 1, 2, 8-57. 
Crowell, 3, 18, 24, 26, 32, 33, 78. 

Hill, 1, 26, 41. 

Crowmarsh, 3, 21, 26. 

Hill, 21, 25. 

Cuesta type of hill-ranges, 77. 
Culham (Berks), 52, 97. 



Culham (Oxon), 5, 6, 8, 9, 93. 

Brickyard section, 5, 7-9, 

13. 
" Cut-and-built " terraces, 88. 
Cuxham, 3, 12, 16, 17, 22, 26, 90. 
Cuxham Brook, 94, 95, 103. 

Danesfield, 34. 

Danish entrenchment (SwyncombeX 

39. 
Da VIES, Dr. A. M., 6, 105. 
Davis, Prof. W. M., 85. 
Dawkins, C. G. K, 9, 106. 
Day's Lane, 26. 
Dean Place Farm, 72. 
Decomposed flints, 71. 
Didcot, 13. 

Newtown, 15. 

Dobson's Farm, 88. 

Donvilleiceras nuimmillatum, zone 

of, 9, 14. 
Dorchester, 1» 86, 103. 
Dorocina or Durocina, 1. 
Drainage features, 1, 77, 78. 
Drayton St. Leonard, 89, 90, 92. 

Earth movements, regional, 77. 

Easington, 16, 18. 

East Hagbourne, 15. 

" Elephant-bed " of Brighton, 97. 

Ellis, Dr. T. S., 85. 

Elvendon Farm. 38. 

Embankment of river, natural, 103. 

Eocene Beds. 1, 2, 58-76. 

gravels, 62-64, 80. 

Evenlode, River, 85. 

Ewelme, 3, 21, 26, 32, 33, 84, 89, 90. 

Downs, 38, 39. 

Mill, 21. 

Exlade Street, 86, 87. 
Eyres Lane, 21. 

Fairfield House, 38. 
Fans of Drift, 87, 92, 96-98. 
Farnham (Surrey), malmstone of, 12. 
Faults, 3, 17, 21-23, 26, 40, 51, 58, 

60,65-67,69,71,75. 
Fawley, 67, 80, 82, 86, 87. 
Felspathic sandstone in gravels, 84. 
Field Farm, 94. 
Fingest, 30, 34, 37. 
FiTTON, Dr. W. H., 104. 
Flexures, 32, 49, 58, 66, 68, 71, 75. 
Flint Hall, 34. 
Flints, 34, 37-53, ^2, 64-68, 70-75, 

78^64, 89-93, 95, 97-99, 103. 

r*, decomi>osed, 71. 

, greencoated, 59, 62, 70, 73. 

Flood-plain, 99, 103. 
Formations, lists of, 1, 2. 
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Fossils from alluvium, 99, 100, 103. 

Chalk : Lower, 27, 28 ; 

Middle, 54-57 ; Upper, 54-57. 

KimeridTC Clay, 5. 

London Clay, 74. 

Lower Greensand, 8, 9. 

Portland Beds, 5-7. 

Reading Beds, 73. 

— Selbornian Beds, 12- 



17. 



-Valley Gravel, 93, 94, 



97, 101, 103. 
Foxberry Wood, 91. 
Friar Park, 88. 
Frieth, 65, 66, 80. 
Frogmill Farm, 103. 
Fyfield, 21. 

Gangsdown Hill, 51. 

Gaps in Chalk escarpment, 77, 78. 

Garrett's Wood, 80. 

Garson's Lane, 33, 38. 

Gault, 2, 4, 5, 9, 11-16. 

Gillott's House, 88. 

Gilton Hill, 18. 

" Glauconitic Beds " of Selbornian, 

17. 
" Gorge " of Goring, 86, 92. 
Gk>ring, 31, 58. 

" Gorge," 86. 

Station, 31. 

Gould's Grove, 90. 
Grafjen^ near Lane End^ 66. 
Gravels, see Angular-flmt, Bottom, 

Chalky, Cherty, Eocene, Pebble, 

Plateau, and Valley, Gravel. 
Great Hill, 88. 
Green, Prof. A. H., 105. 
Greenlands, 33, 44, 88, 96, 97, 103. 
Greenmoor Hill, 72, 78, 81. 
Greensand, see Lower, and Upper, 

Greensand. 
Grove Farm, 31-33, 92. 

Haddon Hill, 15. 
Uailey, 33, 38, 92. 

Wood, 82. 

Hale Farm, 94. 

Halfpenny Lane, 24. 

Hambleden, 30, 34, 37, 48, 86, 88, 

96-98, 103. 
Harcourt Hill, 33. 
Harmer, F. W., 85, 106. 
Harp Hill, 86. 
Harpsden, 52. 97, 98. 

Valley, section across, 100. 

Hartwell Beds, 5. 

Haseley Brook, 77. 

Hawkins, H. L., 46, 51, 52, 53.» 

" Head," 98. 

Henloy-on Thames, 1, 30, 33, 37, 42, 

49, 52, 53, 87, 93, 95 98, 103. 



Henley Newtown, 88, 96. 

Park, 33, 4Z 88. 

Sewage-works, 98. 

Water- works, 98. 

Hemes Farm, 88. 
Herries, R. S., 105. 
Highlands Farm, 88. 
Highmore Cross, 87. 
Hin Farm, 9. 
Hill, W., 12, 45. 
HiNDE, Dr. G. J., 11, 12, 15, 105. 
Hinton, M. a. C, 101, 105. 
Ifokuter planuSy zone of, 29, 36-48, 
53-57. 

subglobosus, zone of, 19-21, 



24-25. 
Hollandridge, 34, 48. 

Farm, 82. 

Lane, 47, 53. 

Hollantide Bottom, 15. 

Holly Cross, 73. 

Holocene or recent deposits, 2, 93, 

99-103. 
Homer Farm, 51. 
Hook End, 53. 

I/oplites interruptus^ zone of, 11, 14. 
Howbery Park, 95. 
Howe Farm, 33, 39. 

HUl, 51, 82. 

Hull, Prof. E., 5, 6, 85, 104. 
Hurley Bottom, 97. 

Ibstone, 30, 34, 37, 67, 83. 

Ice-action, 85. 

Ice age, 85. 

Ipsden, 1, 24, 31, 33, 38, 51, 84, 92. 

Irving, Rev. A., 105. 

Isis. River, 1. 

" Islands " of Gravel, 99. 

IsLER & Co., Messrs., 4. 

Jasper, pebbles of, 84. 
Jurassic Beds, 1, 2, 4-7, 77. 

fossils in gravels, 93, 101, 

103. 

Kellaways Beds, 4. 

Kennard, a. S., 101, 103, 105, 106. 

Kennet Basin, gravels of, 88. 

Kimble Farm, 67. 

Kimeridge Clay, 2, 4, 6, 9, 13, 14. 

King's Pond, 21. 

Kingstanding Hill, 31. 

Kingston Blount, 24. 

Grove, 33, 41. 

Kingwood Common, 87. 

Lackmore Wood, 87. 
Lampluoh, G. W., 6-9, 105. 
Landslips, 39, 41, 58, 78. 
Lane End, 59, 61-66, 73, 74, 77, 80. 
Leaf -beds of Reading Series, 59, 61. 
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" Leathern Bottle " Inn (Cleeve), 24. 
Lewknor, 1^ 3, 22, 26, 32. 
Limestone in London Clay, 75. 
Littlestoke House, 91, 95. 
Little Wittenham, 13, 15. 
Littleworth, 95. 
Loam, 100. 

Loddon Basin gravels, 84, 88. 
Lollington Hill, 20, 24. 

Farm, 24. 

London Clay, 2, 58, 60, 62-66, 68-71, 

73. 

, fossils from, 74, 75, 

Lonesome Farm, 90. 

Long Wittenham, 101. 

Loringdon Hill, see Lollington Hill . 

Lowbury Camp, 72. 

Lower Chalk, 2, 19-28. 

, fossils from, 27, 28. 

Lower Greensand, 2i 8-10. 
, chert in gravels, 

84,88. 

, fossils from, 8, 9. 

Lower Woodend Farm, 67, 80. 

Lucy, W. C, 85. 

Lunatic Asylum, Berks County, 21, 

94. 
Lydite* Pebbles, 5, 64, 79, 84. 

Mackney, 94. 
Maharajah's Well, 71. 
Maidenhead, 84. 
Maidensgrove, 67. 

Scrubs, 34 

Malmstone, 11-18, 22. 

, in Valley gravel, 93, 103. 

Mammnlian remains in Valley 

gravel, 93, 94, 97, 101. 
Manor Farm (W. Hagbourne), 17. 

rCuxham), 22. 

Map of Chalk Rock near Henley, 

fr(ynti8piece, 
March Baldon, 6-8, 14. 
Marlborough, 78. 

Marl seams in Chalk, 29, 34, 50-52. 
Marsh Mill, 97. 
Marshes, 94, 103. 
Marsh Wood, 21. 
Medmenham, 34, 42, 45, 97, 103. 
Melbourn Rock, 19, 23-26, 29, 31, 32. 
MicraMer^ features of, 37, 39, 40, 

43-49. 
Aficraster coranguinum^ zone of, 36, 

50-57, 64. 
Micraster cof'teatudiriarium, zone of, 

36, 37, 40, 42, 44-51, 54-57, 64. 
Micraster Beds, 37-39, 42, 53-57. 
Middle Assendon, 34, 46, 49. 
Middle Chalk, 29-38, 54-57, 87. 

, fossils from, 54-57. 

Culbam, 52. 

Mile End Hill, 31. 



Mill Brook, 77, lOS. 

End, 34, 49, 97. 

MoUusca in Alhiviam, 99, 101, 103. 

Valley gravel, 93, 94, 

101, 103. 

MONCKTON, H. W., 105. 

Mongewell 3, 21, 25. 
Moor Court, 22. 

End, 65. 

Common, 53, 60, 65, 66, 

74. 
Moor Farm, 64. 
Moreton-in-the- Marsh, gap and 

drift at, 85. 
Moulsford, 3, 24, 31, 72, 86. 

Bottom, 24, 31. 

Downs, 38, 72, 81, 83. 

Station, 21, 24^26. 

Mozzles, see Muzwell Farm. 
Mudstone, 84. 
Muzwell Farm, 64-66. 

Neal's Kiln, 71. 

Nethercote, 22. 

Nettlebed, 68-71. 73, 75, 81. 

Wood, 53. 

Neoliths, 101. 
New Farm. 88. 
Newton, E. T., 6. 
Nickel in Reading Beds, 60. 
No Man's HiU, 87, 88. 
North Moreton, 13. 

Stoke, 3, 25, 95. 

Nuffield, 1, 33, 58, 71, 91. 
Nuneham Courtenay, 5, 84. 
Park, 6, 8, 21, 24, 86. 

Oak Farm, 82. 
Osiken Grove, 97. 
Oldhouse Farm, 3. 
Oligocene Period, 2, 80. 
Outliers, 18, 58, 78. 

, formation of, 18, 68. 

Overy, 103. 
Oxford, 84, 85. 
clay, 2, 4, 93. 

Palseoliths, 86, 88, 91, 93, 101, 
Park Comer, 81. 

Hill, 60, 80. 

Place, 72. 

Wood, 67. 

Pears, T., 101, 105. 

Peat, 99, 103. 

Pebble-bed, in London clay, 63, 74, 

75. 
Reading series, 60, 67, 

79. 
Pebble Hill, 14. 
Peb])le gravel, 2, 66, 78-81, 83, 85, 

86. 
** Pebbles, The," 14. 
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Pecieri d^per^ stone of, ll. 

Penley Hollies, 80. 

Peppard Common, 87. 

Perrin's Spring, 65. 

Petrifying Spnng, 73. 

Pheasant's Hill, 4a 50. 

Phillips, Peof. J., 5, 6, 9, 13, 101, 

104. 
Phosphatic nodules, 4, 13, 14, 18, 

19, 24-26. 
Physical features, 1. 
, development of 

the, 77, 78. 
Pipes in chalk, 51, 67, 72, 80, 82, 88. 
Pishill, 34, 47, 48, 82. 
Plateau gravel, 2, 22, 23, 81, 83-93, 

95, 97, 98. 

, constituents of, 84. 

Pleistocene deposits, 1, 2, 86, 86, 

93, 98, 99, 103. 
Pliocene period, 85. 
PococK, T. J., 85, 106. 
Pollard, Dr. W., 60. 
POLWHELE, T. R., 104. 
Poor's Farm, 33. 
Portland Beds, 2, 4-8, 10. 

, fossils from, 5-7. 

Postcombe, 16. 
Potter's Farm, 33, 39, 90. 
Preston Crowmarsh, 95. 
Prestwich, Sir J., 68, 90, 91, 104, 

105. 
Priest's Hill, 81. 
Primrose Hill, 89, 90, 92, 94. 
Pringle, J., 6, 7-9. 
Pudder's Farm, 52, 72. 
Purbeck Beds, 2. 
Pyrton, 3, 22, 26. 
Heath Farm, 16. 



Ouartsdte pebbles, 64, 84. 
Quartzose gravel in Reading Beds, 

59, 62, 71. 
Queen Wood, 80. 



Rabbit's Hill, 90. 

Radley, 77. 

Radnage, 37, 98. 

Railway cuttings, 13, 15, 17, 24, 31. 

Ramsay, Sir A., 66. 

Reade, T. M., 85. 

Reading, 84. 

Reading Beds, 2. 58-75, 79, 87. 

, derived fossils from, 

61, 72, 73. 

-, fossils from, 73. 



, gravel in, 62. 

Recent or Holocene deposits, 1, 93, 

99-103. 
Reid, Clement, 61, 96. 



Remenham, S2. 87, fi8, 95, 103. 

Hill, 88. 

Lane, 45, 95, 103. 

Lodge, 45. 

RuoDES, J., 22, 26, 53. 
Bhynchonella cuvieriy zone of, 24, 

29, 31-34, 54-57, 
Rhyolite in gravel, 84. 
RlCHAUDSON, L., 101, 105. 
Riddle Hill, 32. 
Risborough Rock, 19, 21-24. 
Rivers, 1. 

, courses of, 77, 78. 

, former greater volume of, 99. 

Roach, 9. 

Roake, see Roke. 

Rockwell End, 48, 53. 

" Roebuck " Inn (Toot Baldon), 14. 

Roke, 15. 17, 94. 

Rose Hill, 50, 52. 

Rotherfield Pep^mrd, 51, 98. 

Rotten Row, 49, 88. 

Rough Lodge, 9. 

Round Hill, 9a 

RowE, Dr. A, W„ 36. 

Rubble-drift 87, 96-99. 

Rumbold's Uopee, 22. 

Lane, 17, 21, 26. 

RusseD's Water, 51, 67, 68, 80, 82, 
Rye Hill (Dorset), 61. 

Saline water, 24. 
Salter, Dr. A. K, 105, 106. 
Sandstone, 4, 6, 7, 9, 26, 64, 68-71, 84. 
, pebbles of, in Lower 

Chalk, 26. 
Sarsens, 83, 84. 
Satwell, see Sotwell. 
Saunderton Lee, 77. 
Scald Hill, 21, 94, 
Scenery, 77, 78. 

SMoenbachta rostrata, zone of, 11, 
varians, zone of, 19- 

25, 27-29. 
Selbomian Beds, 2, 11-18. 

, fossils from, 12-17, 

Septaria^ 4, 65, 73, 74, 
Severn, lliver, basin of, 85, 
Sharpe, D., 8. 
Sheencroft Farm, 17, 20. 
Shell-marl, 101. 
Shepherd's Green, 87. 
Shiflingford, 4, 15, 18. 

, well-boring at, 4, 95. 

Shiplako Hill, 87. 
Shirbum, 1, 3, 22, 78, 95. 

CJastle, 18. 

Hill, 39. 

'— Lodge, 82. 

Shoals, gi^el, 99. 
Shotover Hill, 6. 
Shotridge Wood, 82. 
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Shrubsole, O. a., 91, 105. 
Silchester Stage, gravels of the, 88. 
Sinodun Hills, 1, 15, 18, 86. 
Smith, Montague, 26. 
Sodium chloride in well-water, 5. 
Sotwell, 15, 18. 
Soundess Kiln, 70. 
South End, 67. 

Moreton, 17. 

Oxfordshire Water and Gas 

Co., 72. 

Stoke, 24, 92, 94, 95. 

Weston, 18. 



Spring Farm, 31. 
Springs, 3, 15, 16, 19, 21-24, 45, 65, 
98. 

, calcareous, 73. 

Stadhampton, 5, 94. 
Stag Hall, 71. 
Starveall Farm, 31, 94. 
Stokenchurcb, 58, 78, 80. 
Stoke Row, 59, 71, 72, 81. 

Talmage, 16. 

Stonor, 30, 34. 37, 67. 
Streatley, 1, 31, 33, 38. 

Farm, 31. 

Structural features, 2. 
Studland (Dorset), 71. 
Subsequent streams, 77. 
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, H. B., 4-7, 9-10, 60, 85, 

104-106. 
Woodwardian Museum, 26. 
Wormsley, 34. 
Wye, River, 77, 78. 

Valley, 78, 98. 

Wyfold Court, 53. 

Zone of Actinocamaz .plenus, 19, 
20,24j^25. 

Douvilleiceras mammil- 

latum [Ammonites mammillatus], 
9,14. 

Holaster planus, 29, 36-48, 



Zone of Holaster subglobosus, 19- 

21, 24-29. 
Hoplites interruptua ami 

H. lautos, 11, 14. 
Micraster coranguinum, 36, 

50-57, 64. 
cortestudinarium, 

36, 37, 40, 42, 44-51, 54-57, 64. 

Pecten asper, 11. 

Khyncbonella cuvieri, 24, 



29, 31-34, 54-57. 

Schloenbachia rostrata, 11. 

varians, 19- 



25, 27-29. 

Terebratulina lata [Tere- 



53-57. 



bratulina gracDis var. lata], 
32-35, 38, 39, 53-57. 



1032:i. 



OEirBBAL KtVOIftX. 



. XIII.. vlih !■• Vtt^im wh- tvk« u ol. mnb tls; b.»l. neb >>n 
' - urT- )l.ilT':«Lviu>)j. H-f<u.n«. t<. 

rr.kivirrti^ I9T. O-tKiKiM e>,M. 
. i:it_<t ilS^luai>«lolUU/IOaiUKt»1uX(» Hv T. II- rieaUT. 1M. HL 

I i[iiiii J muKH or liu nniuii cnwwaitKAt. ii]ril.T. XKvtu. i*. 
np.MwrrnntiiiirrAiy, B[ «. t. aK»n«- *«- 

nM. D( r. w. nin>i.BH. w. 

K w- M' -CIK * i'UA(Tf(AI'UHOL<MtV. IW. 

CAMBUIAIV s»l (tUiUUUK, Ic. IM. ; l.'nKTAi'KHI'^, u. itl. - TCBHABy ia.l rieT-TfiBtlABT, li 



DUTBICT UKMOUia. 



X ua Mijtuia dibtokt ov camuoukb a;>u iiKuicrrH. Hi J. U/ uiu. wM h. i 



' ..K, VEKTItUKVr* c< U» rOIUtaT ILMU tu 



^•vi<». vtitm u. i^wt III. *anai t/ft. mmulm. nn tv. t)M«tn<o>hiKi''iMn<a 

L ' l.n ID L U. uun, a. Ui»wv-t I«i4 UUm). itL 
I [ilUSIULCn*I.FUUI«l. B; B. H. Wiuiovlti»_ 14<. 
i.Mi.l.li njILD Hnwiu^ U.W, 

".iiMVniiiirKniAi.niti.n. m/v.ntx«n •uwtn, ci. 

Dt A. f>mn*v atul W. t«u^»». U. M. 

'' ' roMn, t(l« SailHt. 

iTABvrotHT.itnew. m a. a ni»»iMKi< wau. un 
I I MT. WnrrtHMi mid 0. Uoiiih m. 
I nx^.M. I>LA«K lunl W. WlliTtcni. JU. 

' ' -'HUB. Uy U. B- WuClU«i>Ilt>l>IlllOilIi<InI It. u, 

'iTi-V a£ E.ui lal>l^Ii HIT vi'itKWilus. ur <!' *i<x..->Ttii>ii«iT>, ■iiri<.'ciDiiriiraiJiiB*vn-B- Uai. 1 

aoET HEHoai or OLD BSRraa xAFa. 
-■. iTriMi r.iL'.! rir-'Hniiv ..: [iivticMi>ii>i<rE3nuD[irKiii>on Rf w. ff uiuitnt. MhiU. I* 

. r-T.- ..r..:. ,■<-<<-" rsri'.BlUIIIB. Dj A.IAIUIEUI. W. I. ATMnii «n>1]Lniitb Ml 

< LcKixouAU. BrA-iLgnn. n. 

' «*-.m<iB,w, It nitvPM, w.n-Uttrn*.« t-J. 
' •'<<( ii«RWini\ Hf w. irixTiMira. M. 
L't,VUkailiimuM.I»l«. «'■»*»«. U 
'.en, •Q'li. U.nuAi. ir. 



1^ 


^ 


^»sn 


WSBB^^^ 


IK"" 




t-i<i)>.tiiiuc^ 


■ ■■■■•■ f ■lUlfH*. tt 

(' n. TlifBUIV U.*L 

: IU>»1. U. id.; MvflMMMI 


■Bin.: 
555: „ 

MBK - 
M SK - -1 
<OSB - 
MSB ' 

wnR- 
m BW ■ 






. -i-1 Id.) M 










- t: ntiiunt M. 

■ .vrt M. 

MIRE, BrW.T. ifltUll. « 
t < t. K. Bnou. uul W. n. MM 

I ^niAi<iVAi\ui>IJLO. OuOM 


wish - 

KKW- 
tM BW.BB ' 






ni»] Q. BtKXtW 1 

■ -iruMAJi. t& 

- It.' B. Twupt*«. «it J. q.Gowacatm 


?K,K- :. 






•: t>.U. 

■ :> ■ MAPB. 






iu. . 






1 W. Oii«y». St 

^ ...<t n. oan*. UM. ^_ 


E?: : 






^H 


(» ii- SI" 






II I»n>.-aaiituiulW.A.CT>MMSB. U ^H 


^^^K,^' .■'Jf^BHUt 


jgftj.fwa^a;» 


: Mr_4.tVmni. it."* ^^B 



554.2 .J93g C.I 

The geology of the country aro 

Stanford University Libraries 




3 6106 032 157 260 



776< 



/ 



